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SfeMACT KU*.*Jj:tttti«7uMAC7' KU*.£gEMl* 

tSfctt. IEEE803. 3-?«L£$;h.-Cl>-5fi!feL*t- 
^W^" (TYPE) — JUKICffiSU 

-efctj. 6553 6 (=216) «(D*dfr«4«l«^ 

IE EE 8 0 3. s-egLSSJiTi^s^-rrftDflli*. O 
fc-SA^ c;ftc>(0fii£, 6 5 5 3 6fli<J!)ffij!i*e>B&i>fc 
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aA. *fcli/«rv h©g£l::|I|-f <51&&A<EB£*t<i> 

hl=*rt-**- ex o D 0 Mfc. tMB/<4-v h© 
*^!?:7^-;uK©tefc£»JSttl-rfc. ItE/**-? M= 

#w«*— exasswr 4f=toa)SST-^usa 
a-raumu:. 

6 *it ex sttsi * fc itmrnr * fc »©$« 
« * ff 3 a AtMmt fc ** t? = t *»« fc r * aaa 
e. 

[tt#>g2] MB/^y hi*, h©3ESfcfc 

misKS^att. w&*irv n=*rr**- exaH 
fitfc tsitfti+fctBrBWHT— ^twt-r* - fc t» 
[»*ffl3] me*— exaH©w§jWBfi**ifc«r 

xaH©rt&fc:»r5l*T. «Etlf-^*RSt« 

z fc «wkfc-r«R4»9[ 1 i=iB«srosffi^ao 

■£(0* ■<■?■?'< K©ai=*tl£ttlt 6#in*4*— bf 
xaH*«B+*fctt©a«*-f 3>$rca«**i*«fc 
e i=m*p*it3 - fc £4#«&fc-r<5«#js 1 i=E««>a« 

SB. 

CW*S5] m&Wv Mi. I E EE (Institute o 
f Electrical and Electronics Engineers) 8 0 2. 3 

■cBB**i-cu**/<$-v M=JW»Lfct.©-ca&*=fc* 
»afc-f«is*«i i=Btt©aaBB. 

[H*S6] MB/**? Mi. *OT/<-!r*y h©$S5fefc 
3£«5clc^-r41t®A < ic@**l*7' KUX7<- ;UK* 

S<ILfc1trlH/<'7'*y h£. ATM (Asynchronous Transf 
er Mode)-b;H=SSi-r-5fcfc ; fel-. BB/<*v h©t(fE 

7Ki/X7-f — >\f Rfc ■< ^"7 -r -a KoBicB*? 

l*T. WE/<^V h££»L-fc1fjEATM-fe;U©VP I 
/VC! (Virtual Path Identifier/Virtual Channel I 
dentifier)£i&£-f<5A*y t-^ffi^Sfc. 
SfflLfct!lEATM-b;u$. m&t*'r~J M=B»-T<5fc 
fctl-. BfTEATM-feAODVP I /VC I l=S"3l*T. 
tirEATM-bA^SiLfcfJE/^'y KOltFET KUX 

7 < — a Kfc.fctf$ -f ^7 -r — ;u K©ffi*KB-T -5 A T 
M-b;u<EMypJttfc**6l=*t? = fc*W»fc - <"«IMMI 
sKEBaafittB. 

[R&S7] lWB/<$-3> Mi. OS I (Open Systems 



Interconnection) S*#fS : E-7 ; -;u©-7 ? —^ U >5Sl=-ft 

fc-s c fc *«#afc-rs»*« 1 icE©©imgeo 

[H*E8] -K-f n— KI=EB**ifc7*--*«>:*n K 
=j;u. *fcli/^«y h©S*l=H-r-51taA<iES**t-5 

s«*fei*aA-*-«a«a£-ca-9-c. 

is/(7v n=*w**— exast. ote/^v k© 

a*-**— tfxae*es-r-5f=«)©ffs-r-^ju*B! 
s-r-sis^x^-y^fc. 

WE/<*vMSr. ■*©*■<:?:»-<• — JU K©Blz*frS#lt 

6*fci»«*-exa«"c§E«*fciaaMrr*'fc»©tii 
w*ff5a«*wx^v^fc**t?=fc*«Mifc'*-*a 

UWRQ] *<fn— KfcEBStifc? 8 -**)^ h 
a;u. *fctt/<-7-«y h©S*lcS-r*1»«36<Ea**i* 

fctoro^a^^AA^EStSH-c^-SE^jSEt^-efeo-c. 
mBf<frv n=#w**— exast. ite/^v k© 
$*:7:?*-;uK©ffifc£**JSttHfc. M= 
iw**— exn^M^s-r-Sfctoro^s^-^uSift 

S-f-SiStSgX^-y^fc. 

«nB/<^rvh«. J^F©Bl::*flSf<tlt 
t»;^tT l> -5-9— ex a a-ea«*fc oaa-r * fc «>©«« 
»*ff9a««Bx^v?fc**t??n*5A#EB* 
Hxi^zt £*set fc -r * B&s&tto 

MMOMVMMI] 
[0 00 1] 

[%BJ©®-rsatS»!if] *BWI*. a<ESB£J:tfa 
BtftcEBBtfcCiHU -f— * 
*?» h (Ethernet) (BB) ^lcfcL>"C. QoS (Quality 
of Service)«BE**ifca«$«a -fcA<T?^-5 *5I= 

-5. 
[0002] 

[ft$©&ffi] ffi*i=fei+*««aea«©a*. ^® 

lw#L>. ffilxli. LAN (Local AreaNetwork) WA 
N(Wide Area Network) ^©zivei—**.? ^ 

^Kftia-r-scfctfigffifc&o-ci**. 

[0 0 0 3] L ANffl^St UTIi. *"lfn-y^Xtt*< 
^9SLfcCSMA/CD (Carrier Sense Multiple Acce 
ss with Collision Detect i on) 2i&©L ANT'fc^'f — 
h*<^*-Cfcy. I EEEdnstitute of Electr 
ical and Electronics Engineers) 8 0 2. 3 icjsi^T 
^<b*HfcCSMA/CD^SC©LANIi. Z<D*-\l 

nv<7 xtti=. m^f-f ;u-r <? -f v ~J * > h (dec) 

33*t/*-1'i'T;Utt*JlDjtfc3aA^B£Lfc. L>43»« 
DlXWigital. Intel. Xerox) tfcfill=S-3t^TL>-5. 
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[0004] Cu-C, IEEE802. 3^2g(0LAN 

wmrc*. kit, ass. ^(Dcfcai^s^tt-r^o 

[0005] 

*B/<*^hy*;*x**y*a>/«rv h£&ftffi£ 

[0 0 0 6] int. EH (A) It tS*^-f*7H 

[0OO7] @1 (A) irfcixr. -f— 

htiu ^(Dl&Sfc^S^^ftMAC (Media Access Contro 
D7KUX, -f— »*v h/^ry h©aM15c**fa« 
5cMAC7 KUX, -f-t*^h/^ha)^P-K 
lcIBg£;h&^-£<o:7P h=UU*-f 

h0g*$S"T^>r^ (TYPE) % ^*P-h\ fcJ: 
tfx^— JSttNDfctfXDF CS (Frame Check Sequence) A* 

[0008] J6*MAC7 KUX S3 cfctfSflISM ACT 

y. *-f^0)7-r— Jl*KH:2'<<f h£:**iTl^o -*-f 
P— K0)^-<— ;UK(4. 4 6AV hJiH 5 0 0/Wh 

RTffiS (46/U hftSl 5 0 0/W h) T*fcS^?>. 

[0009] zc^, -?<»-?<<— ;uKr*s -tifta)* 
5fc2/W h d 6tf^ h) 5i«**irtey. ttotr. 

65 53 6 (=216) <K&ig^£Sx y IEEE 
802. 3-ei*. ^^P-KlciBS^ti^^r-^co^P 

d*ltM±. *<<-J(b?<< — iUKi It, 2/W htitE: 
LTfc<<DIA&&-efe£fctt. IEEE80 2. 3"C 
I*. 1 5 3 65fc5g<&fi! ( 1 6 Jlgfe-C. 0 x O 6 O 0*5S 

a)®) (ox i*. *ro^jcsa<sa^i 6MSar-fc*C 

TSSLIl**lfco AU ^BR(0LAN-CI*. 1536 

*3i(Btea>* ^^p-KtD^r-^^^p h=»;u 
(OS® ti to <t l r m m l r ^ * * a> * fc & . 
[001 o] JsUiO).*: 5 'f— b/i*y h 



*ybtztti % QoSSBDfc«)(D7^;i/K3!i^<, Q 

[00 1 1] fCt% IEEE802. 1 p-£ I 

EEE802. 1Q?tlt, 111 (B) IC^-Tcka* 

7*—-*v heo-f — h/<*?/ h*<«3SS*iTi* 

[0 0 1 2] Hit. 01 (B) 0)-f — h/<*"V h 
I*. SI (A) h«#-f ^fc^-f 

P— F£a>DHI=. 4/t-f KO)i/A(shira)'s^y$Jf AL 

[0 0 13] L*>Lfc*<S* -f-»**;h/^vh 

t\ mm* m\z % /t4r?hJ:*i*3) s/A^y* 
A<3tr^ h-ei*. a (=23) mo^tuf-fii 

ft L»fr3 #»«ffl*^QoSSiE*fir5 

[0 O 1 4] *fc. IETF (Internet Engineering Ta 
sk Force) ^"Ct. 11 (B) \Z7jk Lfc<fc 5 ^^^—v 
*y hA<. MP LS (Multi-Protocol Label Switching) * 

SSS-r*fctoo)4*a)i:U-csiB**irt>«o fin*». i e 
teal (x>r ^^>^) i=B-r«*fr*iffi*-#-*fc*a). 

[0 0 15] LA>L^t). ^*lCfclNTI*. /<4rv h 
Sa)S^filA<1 5 1 B/U h (=6/W h+6/W h + 
2/\Vh+1 5 00nVh+4/Wh (01 (A) ) T? 
fcofctDlc. B1 (B) ic^Lfccfcdlc. 
4/W ha>i/A^vy*» ALT^ja-T*^. /«rv h 
S<Z)S*:flt^s 1 5 1 B/W Kfiffi^4zi:^&4 0 

[0 0 16] Hit. ^<-<P— K*<1 4 9 7/W h!U±(D 
/^^htt. SaftMAC7KUX(D6/Wh, 2|{ItcM 
AC7KI/X06/WK W^(D2/WK vAa*; 
y©4/W h. fc«i:i;FCS04/Wh$MS(b, 1 
5 1 9/W hJ2Lk0E>/<4r? hfifcfty* «6*<D/^y h 
gCDS^fil-Cfc* 1 5 1 8/<Y h$-@K.^>C^IC7fe^) 0 

[0 0 17] B*©-f— **V h^«lC«L 
X. $Vrv h«©ftfc«*«1 B18/W h*@^^i§^ 

JH»»lctt % BJttf. *(Dcfc5>5:l 5 1 8/W KSix 
h*a>/<^v hlc»J6LTl*ftlvfc* h«7— ^ 
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[0018] -e-L-c, /«r^ h^»fij-r-i.^i=(*. f 

— 9-*y hfcfiJfiiLTl^iift^p h3;HcJ:-3TI*, 

jiscfcAtftu. *-©i§^ -r— y-^-y kx-c -y^s? 

-€-05±fi^P ha;u£i2®Lfc(+;h,l;ffc£fc<fc 
•S. W^*$r*flHM-*»*l=l*. *©Pji]Bfc& 

Lfe*y -St^f::, ±<a^o 

[0 0 19] £Lt©J:5l=« (W^v^ ('>A^'j» 
#>©#ffi©=iX h*<A^-5^tl=^:-S. 

[0020] MPLs^mm-t^m^mtL 

-C, I ETF-eii, 01 (C) l:itJ:7i:, 01 

(A) OTSBifeMACT KUX£, /*5rv h©X-f 
^©fctt© 7 Q -£8!&J-f * ct©t-#57a -ffiflJ* 

[002 1] LfrL&*<P>, ^©#5£-ei±. JfcSfcMAC 

p-BS»m=£&-f y . *© J: -5 

P-gE9J^-0)l@S^«T-5ror=. ^axhflt* (* 

[0 0 2 2] #3BBJ3(;fc, ^fl)cfc7'&tl«JE(=ffi^--C/«C**L 
3 c t -5 l=-r-5*©T?fe*. 

[0023] 

•y^ n=»-r*-y— exaftt, /t^rv ho^-r^-c 
-;uK©te£**jifctfitfc. m=*W**- ex 

*o>*<<-J-y<(—)\, vomzttfcttrt 
&*iti**»- exas-es<i*T=i*>£<i-rs 

[0 0 2 4] /^-y h*<, ■*•©/<*? K©36jfe<fc2Hg5E 

*-y— exflSi. 7KUX7-f-;i/KfeJ:^^^7 
^ K©fitfc £»£ttlf fc@S^-:7.H/$ia5g*1£-5 



[0 0 2 5] **H<Dailttai::l*. -9— tfXSH<Drt 
*?>lcia(t-5-tA<T?#, -©i§£\ iftS^SIcli, /< 

If- £tas£ * -a- -5 c: t *<-e £ a . 

[0 0 2 6] aflMHIP?JKI=l*. /<7f ^■©S'f 

^7^-;u K©ffii=aj£ttit&*vci^.5-y-- exast£ 

[0 0 2 7] M*. I EEEdnstitute of Elec 

trioal and Electronics Engineers) 8 O 2. 31?S1 
Y-\zmmLfc*,<Dbi-&ZktfT*& 
^©ii^ *0>/\>rv h©SS5fe<tjaHi 

5cl=B8**1lttft*<lGlBS*i.'67 KUX7<-JI/ e> 

£ % A T M (Asynchronous Transfer Mode) -b;Hz^^^" 
Z>kki,lz s i\>t~j h©7 KUX^-f— ;UKfe<fct/4''r 
^-r— JU K©fitl=S-^^r. hg^LfeAT 
MtJUDVP l/VC I (Virtual Path Identif ier/Vir 
tual Channel Identif ier) ^WCfctWrv hSE^S 
t. S<iLf=ATM-b;U$, KI-^-T-Stirt, 
l=. ATMtMVP I / VC I lzSr5L^-C. ATM-fe 
;u*S6*Lt=/<^-v h©T KUX^-f — ,U/KS3J:t;$-r 
^7 -f -JU K©fit^KS-T 5 A T M-fe;u£i£#K t £S 

[O 0 2 8] Ji'rv hi*, OS I (Open Systems Interc 
onnectionJS^U^E-rJUro-r— 9 'J ><7 BlzIS^-? Z> 
@<fcy*J:fi©^'P h3iUA^fiJfflprfi6>S:*©i:-r-5c 

[0029] *mjio>mmi5m*. j^-j nc^-r-s-y- 

jc#itfc. /<^r-y ifxag^gjs-r-sfc 
to©^^— ^^la^-rsiftSXT-'y^i:, /<77i« 

^©f-f ^7-f-;uK©flllc«l6(«Mt6*irf -5* 

— ex sit -esft* fc lisnt-r -5 fc «>©f(iffli 3 mm 
[0030] *msji<Dmmmmt. **tv M-*fr*-y- 

-tfxati. l-©^-<'^^-;uK©fil<b$S* 

is^itfc, *>tv v\z<ftir%>v— exaa^es-r-afc 
ftrogaT-^u^as-rsiftSxTr^^t. /<-7-^i> 

•tro-S'-l'^^-r— ;i/K©<il=^j£#ltc>*uTt^*-9- 

-exsM-es«*fci±ai«-r5fctf>©$ijtai^5ffi« 

fiJWXf-v Zfk ^t?^P^7AA<iH^**i-C^S w t 
[003 1] #3SBJ!©ii<lg@j3J;tfiBff;fr£, 36t/lc 

iH©isi*i=j3L>Tii, /<^rv Mca-r-su— exaa 

/<-7-y hi=«-r-5-y— ex B a oSi$i i 3B-r-sfcto©«a j r 
— ^;u*<ias$*v» /<77h$. -t©*-f ;uK 
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[0 0 3 2] 

[0 0 3 3] 4-v*v hffifi«;fci A7bm^ ci*. -< 

— ttv hX-T ^5 1 2COAa3*3?P— h 1 5175S1 53^ 

**i?*i&ffi2*ixtsv. eeic -f— - hx-f * 

[0 0 3 4] -f-»*^W-fvf2flt, -tOAffi*^ 
— M BiflSl 5NlzA***t*/«r*y h£. j5tS0)Q 

1 5171IS1 5Nl-tiS:fc^S<fc5Kfto-Cl^«5o 
[0 0 3 5] BP -f— hX-f *^2tt„ CPU 
(Central Processing Unit) 1 1 % flsSUB^U 1 2, 

Qostif-^M^uis, x*r^>$nH»i 
[0036] cpu 1 ir±. i&siciscTftSflay^g 

1 2lcT-*£g^§#Lft#£, X^^^>^lslKl 
4£©Jirr££5f::ftoTl*£o cpui 1 

I*. Sat4J:3«:QoSfif-^*SSL, Qo 
Sflf-^^U 1 3fCfEti*1**J:5l-fto-Cl* 
-So ftSIJS* ^ U 1 2 f*. C P U 1 1 aBflLhtfUEftT* 
— ^fc-BMBtt+itfcSfcftoTl**. QoStlf 
— ?JUj*%U 1 3 1*. QoSWf-WEBtiJ: 
9lcftoTl**. ^-f^/f>ifBBl 4f4. CPU 1 1 
<7)<&i»Z)T. QoS@lf-^iV 1 3lClB«**l 
fcQ o S^S^f-^UfcS^T. Affirttf- h 1 5 j 
(1=1, 2. • • - , N) ^5A*S*l-5/^f h$ 

x^^f^it, Aaa*i#-hi 5j ( j =i, 2, 

■ ■ ■. N) fr&ffi£-r«J:9i::ttoTJSU, CftlcJ: 
hrcg***i-C^SQoS^«liE-r4«i:5lc 

[0 0 3 7] ftfc. @2<Dg|j66(D^ffi-ei±, -f — 
hX-f -f— hffiflfiS^I A7!»S1 C 

<Z)fl&. -f— hX-f ATM(Asynchronou 
s Transfer Mode)X-< ^43?*<&gfc*;tiTl^o 

[0 0 3 8] ^fC. H3I4. El 2 (Djlflfig;* 1 AJbm^ 
C*-f— hX-r*i/^2T?tR^*V^/^^ h£j*L 

[0 0 3 9] B3 0>/t*-? hi*. 153*0)11 1 (A) 
LfeflE&a>/<4-y h<h^-®j£<fcftoTl*£o <IU SI 

1 (A) -ett. ^a>7-f— <*-r:77-r— ;u 
K) lci± % ^p- KlcIEM^fi*^— £<7>:7p ha;u 
*-f^. *fctt/<4-v h*tfB«**i**3teftoTl* 

fctf. B3-eifc *-f^-r— ;uKl=tt. ?p— (-51 

0>/<4rvh) ©BUM* <?n— SBSW *<IEe2jK£«fc 
•5lCftoTl><5o 



[0040] *^tea>^te-eii. «£*(D/^^ 

hS»5Zi*Wffii-r«i:itil^ flE*0<r— 
h<t<7>§5£ftS»t££££fctf). IEEE 8 0 2. 3 

$-<^7-f-;i/hU M2HLfccfc5^6 553 6 (=2 
16) flOttfi-SRUft* IEEE802. 3 XM 

6 5 5 3 6<@<Dfitfri=>&l,>/=<t Ltt, 6 4000 

So 

[004 1] ftife. *<<y 7 4— ;UK<0<1I*. 
OS (Operating System)3p<D±{&@0)fi^fc^5# % v 
^ h^xTl?©J^al*^^*-i:^l^o m3<D/Vr 
V h(D5S5feM A C7 KUX<£2£{ItcMAC7 KUXt L 

Tli. ±fi^*p h=i;K7>m^»CcfcoTi6^$*L-SMAc 

7KUX^ -f — h-f >^^x— X (l>t>fi>SN 

I C (Network Interface Card)^) Sig^fzlB^* 
htU«MAC7KUXA^ffl**i4^ 

30)/Vryh\*+ KE#0)/\-K')i7t'fcott, VP 
h^x7*Wt-r*K«t-e«*-r«Ct36«Wtt-C**. 
[0 0 4 2] H4te. B20-f-»*vHW 

*1A(lD»*fll^Lm. ftfc\ -f-**7H« 
»*1 B«J:tf 1 C*. -f— hSIfia§j;fc1 A£[S3 

[0 0 4 3] CPU2 1I*. N I C24^6PC I (Per 
ipheral Component Interconnect) /*X 2 3 3rtf- 
B**i*t*-**. **'j2 2±lcE«S«fcy, * 
fc. **E»J 2 2IZtBtt*Hfr-r— PC I/U2 3 
*4hLT, N I C2 3lc^g|-rs«*:3lc/ e i:oTU«»o * 
CPU 2 If*. Qo S^S^f— ^U^taSLs P« 
2 2lCffil6Sl*-**5lCfc&oTl^o 

[0 0 4 4] ^^EU2 2I*. C P U 2 1 ©tflffiUPT. g 
«**ifc/<<rvh (O^-fP- K) icES^tiT^ST 5 
(Sfiir— -V. :^6/^^h ((D^-fP- 

K) lciEMLTi£<i-fi>T--* (jSfl^r-^) *-««B 
tf-r^cfc5lC35:-o-Cl>So y j E'J2 2(l Qo 

S -?;u £iatt*t S 5 f= * ft o T U S o 

[0 0 4 5] PCI/^X2 3fi. CPU21, ^ : EU2 
2s N I C2 4^«S(C}tS|Lr^5o 

[0 0 4 6] NIC2 4I4. /^'y h^HISff-rSfcto 
0)!telS-r>4iPx— XT?. PCI/UnW$2 5^ 
It, PC I /<X2 3 «t}g$|**vri>£o PCI/<X2 

3^Lr«^*^*Slii^-^i*. pci/U3« 

$2 5^Lt, PC I =3> hP- ^2 6lZfltJ&*HS 
cfc5l3ft-pTfey. PCl3>hP-726lt *CDj£ 
-f— 9-^^h=3>hP-^27lZ«JSLfc 
y. *fc. -f— 9-^^h=l>hP-^2 7^P,St«&**l 
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-Sgfl-x— PCI/\^3*?$2 5^LT, P 

C I /*X2 3±|ZtJb*"r*cfc5IC75:or^So 
[0 0 4 7] -T— h3VKP- ^2 lit. i**TV 

A£3fU PC I zi> KP- =?Z GfrbOmmT— 
^-fP-KlClBSLfc/^;/ h^fitJ3cUTH|ji/^^^7 
2 QfCdJ^-rSirttlC. g{i/^y:7T 2 8fr£0)/^!r 
*h£#fi¥LT. ^^P-KlciESSftfcgfl^- 
P C I n>hP-7 2 6lCtfcJ^}^^cJ:5l^^oT 

[oo4 8] Sii/^^^r 2 8fi. i£gfItf-S3 o-e 

p— ^2 7iza*i-r*cfc3fcftoT^*o a«/^77 

-Cl>^o ntSt!*— h3 0I4 % 00*.!** 10BASE- 
T3?0>iI{B|5]ja3 1 $*Lt, «f — »*V hX-f ^2 
(02) fcH»|*#irfiy. -f-**vhWvf2* 

hx-f ^^2lctii*-r4cJ:5lw75:or^So 
[0 0 4 9] @5I±. 12(D^-U-*^ hX-f y 

Qosfif-?;i/$sutu5o 

[0 0 5 0] Qo Sflf- ^UfCl*. |30/<{T9h 
l:ElS*i-4SlftMAC7Kl/^ iSfiScMACTKU 

x. la jut* *— iuKeofli imzfto) t. *<d 

C7Kl/^ a«5EMAC7KU^ fi*tf*-f^llr= 

[005 1] CZT\ @50)QoS@If-^Hcfi^ 
T. ftjLIX. x>h'J#1 (±j5r>£1frB<0x>MJ) 
icf*. &5feMACTKUX*<00-00-00-00-00-OU 3111 
SMAC7K UX #00-00-00-00-00-02* £ *f ^ffiA<0xA 

fci*a«sft* = fc*TOS*3fcTi*«. *6fc, x>h 

U # 1 1-1*. £S$fcM ACT K UX#00-0O-00-0O-0O-0 
K Si7EMAC7 KUXtfOO-00-00-00-00-02. 
tt*<OxABCDO>/<$-«y M-«BE"r«Q o StLX* UBROJn 
abaiiable Bit Rate)lcJ:*Ci:. SSB#H^S*t? 1 
O^-r^P^fc^Clih, B6*4«*1?1 OV-f *P 

[0 0 5 2] Sfc. 055Ltf* x> MJ# 3 lcf±. *&£m 
ACT K UX#00-00-00-00-00-03, igflTcM ACT K 
UXtfOO-00-00-00-00-01 % £ < ^fit^OxABCEO)/ y 



58jfeMACT KUX*<0(H)0-00-00-00-03. SHItcMA 
C7K UX #00-00-00-00-00-01 % * -f Z?m #OxABCE(B 
hlC^fE-r^Qo St Lt, grfct: 1 OMbps 
(b i t per second) (DUBR (Constant B i t Rate) |z £ -5 c 
fc. li^Btf 2 O 7^ ^ P».fft S c t , SSb 
jW«*T»3 o vf*nf|rcfc*ci % a*Mtt*t2o 

[0 0 5 3] S&lz. x> MJ#Mfz{£ % S&5fc 

MAC7K UX#00-00-00-89-AB-CD. Sift 7cM ACT 
K UX#00-00-00-89-AB-CE. * 4 0x0956(7) /*>r 
v bi>K h»#**2 0>#— h^|E>SI«*fcl*afi$ 

I*. Sa5tMACTKUXA<00-00-00-89-AB-CD. 3£{15c 
MAG7K UX:o<00-00-O0-89-AB-CE. 2 -< :7fit#0x095 
GO)/**-? hlcSfiE-r^QoS^Lr. flfc/MM 2 8k 
b p s<BUBR (Constant Bit Rate) 1=* 3 - £ > il^^l 

^i*t3 07-f^p^*«zi:, i 

0^-<^P»-efe^C<t. S5fe)Hfi2b<2 0SB7?&^C 
[0 0 5 4] fcfc. -f— **V hX*f y?2lC&ft«Q 

* 2 0>Aatt2if::J& Ct WfeT?**. 
[0 0 5 5] ^l:, H5lcjFLycQo Sfif-^ 

1*1 A*-f-#*^ hx-f 2i«, ttZfro^lfozf 

So)?Pha;i/tffeonfiu) £tejs*r£c: 

3®^- ^KDffiS ^ff 3 J: 5 fc-T * z i: ab^tt-e fe « . 

-f— »*v hffi«fta*1 AW— h^-f v 
^2A^fflpTfil>5: : P$?j^P ha;ui*. **i&fcS^*4x 

[0 0 5 6] H2fciKLfc^— h 

A JbH 1 CSJ:t/-<— hx-f^2 
I P (Internet Protocol)^»> h»7— <7±<D*£1foZf 
P h=a;KD 1 0"efc^ % I ET F0RFC (Request For 
Comments) 2 2 0 5 "C^S^?^^Tl^5 RSVP (Resourc 
e Reservation Protocol) A^fflnrtlTrfeS tir -5» * 
LT. -f— hiIfP85Rl At1Bi(DB^ 

hiimas^i A*fci*i B***i-e*ia(ifflj*fc 
i*a««tL-c, -r-»*^hx-fvf2MLt, /< 

[0 0 5 7] l*$<D*d« -f-**^HW*1A, 
1B. tecfctf-f— »*v HX-f Vf2tt, RSVP$ffi 
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hilfI4&5fc1 A, 1 B» J3«fcl/-f— I- 

x-f v^2±i?l±. Rsvpa>iHi*$iJffli-r-5RS vp 

[0 0 5 8] glHHT-fc-5-r— hilfflSS^I A 

— SXRSVP path message) £J£fi-T -5. IP*. <f— 
ha«ft$5fc1 ACDRS VPf- ^>l±, RSVP/U 

[0059] giifflo-cfes-f — y-*y hJUlSg* 1 A*n 

&<DRS VP/W 3>-b— 2?*a«Lfc-f— »*y KX 

■fffzit. t©Rsvp/<x^!/H!-5>s. aaa-c 

J&-5-T— ha«JS*1 BI=SI«L (7*9— K 

— J»a««8*1 A^&fl)RSVP/U>9t-i> 

[0 0 6 0] -f— l-a{Iftg5fc1 A^5)fl)RSVP 
vb— i?£g«Lfc-f— S-*y (-afIftS*l B(D 
Rsvpf-txt ^^^^ftafctoOTRS vp 

'J+f— 7> y-b— 2?(RSVP reserve message) -f— y- 

hx-r y5*2i=a«u -f— y-*v hx-f y^2-e 

I*, ffflRSVP >J +f— 7> v -b— 5>A<, — tr* y h 
Ji®4g*l AI=2I«$^ (7*9-K**i«) . 
[006 1] K1±©J:5I=LT. -f— hX-f v f- 
Z*irLT. ■<— haffift$3fc1 At 1 BtCDRS 
-e, RS VP/<X* y-b— S?*5J:t/RS VP Uif— 7> 

yfe-i?*<^y t ysftscticfcy, -r— h-a 

ifftljfclA. 1 B, JS.fctM' — K^'^Zt 
l*. -f— ha«ftS*i At 1 Bt©K^. i?fg<B 

h 'J i 5 Lfc Q o S gif -?;H:SSI* *i 

[0062] a)*.. is 7 izatrj: a i=, •<— t>a 

lifts* 1 A I*, Qo SftijEro^Sft/^r^/ h$S*-T* 
RSVP/<X>-;/-b— i>££fi£U -f — »*t» h 

[0 0 6 3] JH*MI=f*> -f— »*y t-a«(ffi3|51 A 
l±„ &S#QoS&IE<DF , H££IEBLfc. H3lc^Lfc 
7t-7?) KD-f h/^V K£HtfigU RSV 
P/U> y-b— i?t Lr. hX-f y5 1 2lcii 

[00 6 4] -f— tr*V hX-f ^214. -f— h 

aesasisi A*moRsvp/u^vt- s?*, -r— » 

*y r-a«JS*1 BI=2Hfr-5 Uf«>?SZ) . 
[00 6 5] ha<iftg*1 BI4. RSVP/< 

x^^-b- e>£gfrr-&t* -toRsvp/^jty-b— 



Wf??S3) . 

[0 0 6 6] IP*, -f-1r^-yhlfla*1Bli. g# 
L"C. ha<tfti§5|51 B 

s&uu cot*, -r— »*v haffiftSsM bi±, 
tonyar*:**?* (jut, aft. ffuar9<r? 

tetl>?) 7P- l=Ot%T<D I PTKI/Xfc'W* 

— h-affiftissi bi*. toya-c^w ?a*. sa- 

ha«4S*1 AO I P7 KL/Xj3«ktXJK— 
[O 0 6 7] J&fc. fl6*rcj3t>TI4. I P/<^ry h*<i2 

2/<-< l-^SSpr«t^:6 5 5 3 6 (=216) fi(D 
filrod*), IEEE803. 3T?a^*Jh.TL^40 x 0 
600*3li:. 7Ph3M-f7^SfSl!+(0ffi$^ 

[0 0 6 8] QoSfIf-?;U:Sf**lT^ 

I*, O x 0 O O OJ^P. O x F F F F*t?(Z|ll3J?aS U 

MzfBltL-CiS^ -eiDUX h 1=1311 $*Vfc^-Y7(fi 

[0069] ±a«©is^ici* % rfat, i 

P/Vrv H=EB*iiS I P7 KUXfe«fct/ (-tO) I P 

•t<7)fl&, I P/<^-y McfEB$*L$ I P7 KUX*5«fel^ 
I PtHZfjfJV— ex(IP Type of Service) 7 -f— ;U 

Koitrofsa^-cfco-ctfiu. in*, si*, fc-saos 
*aBE-r«— aa>i p/<T7h^b, fc-s^-f 

[0 0 7 0] -f— »*V haB483Rl Btt, QoS«iiE 

©aysr^-f ^at, i PTKL/xfcj:i/7K-hs^ 

*»j£#ltfca» S&OMAC7 KUXfc, «4ll=tttt 
*4lTt^-S-f— 9-*y HX-f7fZfl)MAC7 KUX 
ft, &5fcMAC7KUX^afi5EMAC7KUXtL 
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-c, ;rft&©MAC7Kux£ffly£-c*-'t':7fi!i-, r 
S VP/U^ 7-b-vt LTW-f h'tyy h(D 
s<4n— KlciES**iT^4 QoS ©rtgi £*fJStflt 
i&fl)QoSfIf-7;u:ig (K5£) -fZo 

[007 1] fLT, -f— hjSftSgjfcl Bl±. R 

svp/U> ^/-ir-i?t ra»©rtS«EBLfc-f — 9* 
lt. -r— h^-fv^2i=jaie-rs (xt^s 

4) o 

[0072] -f— y-*-V KX-f V^2l*s RSVP'JIf 
— ?*5Hr— 5>*»flW-ftfc. ^OTRSVPUif-Zf^ 

[0 0 7 3] BP*, -f— 9*? hX-f9^2l*. -f— 9- 
hil^SS5l51 BI=fclt*l§^<S:l^fill=LT, 

9*7 l-iHi4g*1 A*fcl4l B*tl**ltO> 
IHlZOlvC. QoSfIf-?;i/Sg£t5. 
[0 0 7 4] -5-LT. -f — 9*7 hX-f 7*21*, RS 
VP'JIf— ^>«y-tr— 5?£, -f— 9*7 hiHISgSfcl A 

[007 5] -f— 9"*7 hffi«4g*1 Ate, RSVP'J 

if— ?j*vii-«;*s«-r*i. *i*y, -c-if*7i« 

*7 KX-f 7*2i©HI::"3lvC, Q o Sglf-^l/ 
l=M (RS) -T* (Xf7 7"S7) . 

[0 0 7 6] Jii±©<fe3i=Lr. -f— 9*7 hiUlfig* 

1 A. 1B, te*0f*«)-r— 9"*7 hllfi^l At 1 
"9*7 hX-f 75 t 2l=fclvC, *©/<77 McttL-Cffi 

Bit- ?jm=uk**i«. 

[0 0 7 7] fcfc. -T— ha«*B*1 Aj3*tf1 
B-ei*, Q o St If-^K0SS$ff ofe^, -€•©1' 
-**7h-f>*7i-XT-fe4N I C24 (114) 1= 
J31VC. QoSlif- 7'jH=ttS*ih.fcQo S©F*5gS 

«x^-2?i— ;n?roift^*fi3X'7-i?i- i 7 2 7 A£*r 

LTl****, Z(!)X<r5Ja-7 2 7Alt V7Wi7 
£fcte/\- K->i7C^f*i1?St«t5- fctWCfc 

-So 

[0 0 7 8] *•©&, -f— 9*7 haAHSkl A. 1 
B, fe*tX-f— 9*7 hX-f t>*2-ett» QoSifi&M. 

8) . 

[0 0 7 9] HI*, 3l«ffl"Cfc-5-f— 9"* 7 hiHI4§* 
1 B*<, 3lffl©=i>bfi-$-C?fcaS£Kte, -f— 9* 

-cnftL-c&y, flux-te, os*sro±<iigte. i p/<7 

7 hti&flhr^e***: fctte. *© I P7 KUXfcJ: 



*7 h K5«f /<!=.**-. -f — 9*7 h K^-f 9ft 
©*— »*7 h/*7"7 h©iE««aiJI=Lfc*<ofcMAC 
7Kl/Xi, ±i4@A>&©^-('^ , (S^e.-r— 9-^-^ h/< 

-TSfc&tte. FCS£ft£L, — 9*7 
7 K^y^t FCSfcffl|SH=, ^a-KtLtffl, iH 
«-r^<$ I P/<7f h^iES-r-Scfe, -f— 9*7 h 
/<7Vh^t5. C©-f — 9"*7 h/<77 H*. 
*lU:IEg£*i.-Cl>-5* •< ?ttr=ttJ&ttH-&:flfeQ o S $ 

c£*t^#.52i<i$-< 5 -f— 9-* 7 
l-X-f 7*2irj|£fi£;h-5,, 

[0 0 8 0] fc<5*-fzffil (tJ5*MAC7Kl/ 

Xfc*i;2l«5cMACT KUXOTjfi) l=, QaSffi 

T, QoS@31^-:?;i,£#ll^5C£l=«fcy¥iJBir*;h. 

[008 1] 9*7 HX-f 7*214, «f-**9l» 

il<i48;£l B*&a>-f— 9-*s> h/<77 h£SfIU ^ 
©-f— 9*7 h^7$r©$lt2-*p, F c s ©n-gnwfiis 

£fr5. -f— 9*«y hX-f ^2T?ld\ -t©fli 
a©iSS, -f— 9-* 9 hiHtSB3fc1 BA^6©-f— 9-*9 

h/^^ hie. Muv£i:-c^««LT^ftit4ia« 
©-f— 9-*«> h/<7^ f-^&^'To— k\ gn*, l^*© 

I P/<7»; h*<»dlS*i. OSl?©±iaBI=S* 
tUt. -f— 9*«v hX-f«y^2Tflot. ^©1 P 
/<7»; h*^ -f— 9-*^ hiHii®3Sl BtPlfillzfflS* 

*i, -f— hjifflfig*i ai=2I«**i-5. int.. 

© I Py^*y hA«iBa**ifc-f — 9-*9 h/<7^ KA^ 
Jffi**t, »j£-r*QoS£ffiiiE-r-5i£«S -fS>^ 
-e. -f— h>i<i«5Rl AI=SHl**t-5. 
[0 0 8 2] ^— 9^-y KJS«flS5S 1 A-ei*. Jjl±©«fc 
3l=LTJSI«**iT<-5. RSVP/U^v-b-y-eS 

[0083] ZuT?, IEEE802. 3|C^$+iT 

-»*9k<7i»Ht ^H7t-H (UBR 

») t?. in*. pr^otisy©as-c-e^**i.i.. (il. 

^ffi*^1'^flli:L-CiSS**i-C^*<— 9^-y h/< 
77 hCOUTt. ±2ELfcRS VPS?lcJ:-3TQo s 
JftSL, -t©QoS$SHLfc^*fi5CtA<BI^ 
■Cfe-5. 

[0 0 8 4] *fc. cc-eit, Qosfif-^woa 

**V hffi«SS5Sl At 1 Bt©ffl-C, 
^o. y q o s ©S^r-^l-©ia3i**nr^-f — 9- 
*vh^-f-;f2^U, /<7>; H©-\?yty£fT-5 
^iiLfctf, /<7-> h©-V>yt y£fr3- 

*©-f — »*v H«i**, /<7'; KA<iSii-r*-f- 



(9) 



4f Psl 2001-77856 



»ok— y-*s> K^'f t*ut* y i y * <i4«^ 
ex±A^ q o s sif- :7JKDg<£*<-e#fcixt.a>T?fe 

•5 <b t fe *S o 

[0 0 8 5] LfrLfcA<&* ±»<D 1^*1(0^- XT?fe 
* y t l J £*r 5 C i: flnvil-e fc-S o 

[0 0 8 6] in*. 0«;LI*. I**, QoSgif-^l/ 
$lS^-5fcto©RSVPr=J:*j« y-fe— QoS 

•fV^tlxS) QoSfif-7jKDSS 
tfTffcttlW — hiI«SS;fcSfcl*l' — h*. 

-T-y^ (JiTF, ML **t-eh£. ft*Si83|5£fcl*ft3s 

[0 0 8 7] C0D«^ ffttSfiSfelilffXY 

«seut/^v hro-vytytffTfrjh'Swfcicfc^o 

[00 8 8] iX-f»f*6. fie3tESS**fcf*fi£ 

^1*. QoSflf-7JI/$aSt3ifc«)©RSVPI= 
£■5* <;/-fe--i>£g<iLfcig^ -t©^— h (-f—tf-* 

So 

[0089] Jil±(DJ:ai=L-C> RS VPl^fc^jt ^-fe 

MAC7KUX. SHItcMACT Kb*. 23*1*$ 

Q o Sflf- ^;H3Lfc*<-3T^$4nEcA<t> 

lc^*4x-CLx-5ffX-l' v^lrfcl^T. /\"$-vM*. ■€■ 
G>$-f ^fit**. Q o sflf-7;U:Lt)!i<otSSl 
i=ftl*£*u ft3fc485fc*fci*ft*x-i' v*i=isa**i 

a. 

[0 0 9 0] toT, SriS^e., &3sig;fcf:fcl*ft3fe 
x^ ^tf&Steax-cixSSrx-f ^^-^-croKicfe^r 
li. RSVPI=<fc-5>'>-b-i?t=J:-3TS3R$*ifcQo 



[009 1] fi£3lEiS*^*X1' V? (fe*LN 

1=1*. ft*S&fc£fcl*«£*x-< 7?*<fttt±*i'Cl*««r 
X-T-y^-CI*. *©ffi3tESS**fc(*«£*X-l''y5 1 trora 

nn?fe<S). cwn^. sfx-f^^icfe^T. * -refits 

*<"t?#£>. <!U droits*, ffXY-i'^e). ft3£4g 
SfcSfclift&X-l' v^troHicoivci*. «fe*i:l^fil© 

[0 0 9 2] £fc. Sriffi^SrX^ s/^Trl*. *£*&fliA< 

•Clx-5/%/r>y htftoT*, -£©$-f :7"fi&7!><, QoS© 
3ST-^H=tftS**ir^>5:LN«^l=r*. «rii*-¥>SrX 

[0 0 9 3] ^l=. H8I*. H2<0-f— 9-^-*V hX-f^ 
[0 0 9 4] M*tlT#fc/<7V H4, A7J7K— h# 

i (ia2 05Am*7i«-hi 5ii=4@a-r§) ■ram* 

>rv K0!6ftMAC7 KUX. 2H15CMACT Kl/X. 

f-f^MS. Qoseif- ^u^sicjscx^aaL 

ttftL, 3itt)fcm*>7K--h# j (H2 0)AaJ7J^-h 

«y»i+4. 

[0095] c:t-. ;u— x-f >^/35fii^a 4 1 
I*. ^firo^SKsi+l*. tt<D-f-**v hx-f 

[0 0 9 6] £fc. ;u— x-f >^/3E^^a»;^ 4 1 
l* % ^wl:A***i4^7v hCjftt4QoS$If L 

ix*. fip^. T--r>y/3£Si^P-yf 4 1 1*. d>£ 
<tt. A*jK- KDElglj£S<0. A737K-hSa<S (ft 

•5, 

[0 0 9 7] QoSStiEI§4 2jT?l*, JU— r-f 
3ESi^a«;^4 1*x V H:J}Lt. ^OT/^-y 
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[0098] 3fct=. @9l*. l8(5Qo SffiUi§4 2 j 
tD&ntefl^LTUS. £*S. El 9 1 =.31^X1*. HjWI 
$tl=JSS©£jllltSfctf>. la^Lr^JSL^ 09OQ 
oS«HS4 2j£mJS-r-50fS©^P^<7li % 

[0099] ;i<-f-f>^/SS^P";l'4i (08) 
fr£HJ7j£;h.fc/<<7--y H*. 1 
*i£o 1 i*. *;zi=A.2i£;li«-/ttr? h 

A^b. Z>a— mmftfrt L"C<D$a5feMAC7 KUX. SI 
(fjnMACT KUX. fc.fcl/S'-l'^fiti:. "C-fn— Ki: 
£#gtL. SfcSfcMACT Kl/A. eHItcM AC7KU 

7n-ww*.=t*3> 7P-issiJS5 2iciij73-r* 

.»: *-f P-K$3lg:S5 4l=m*-r-l). 

[0 10 0] ?n— ttJHSS 2 1*. WH^MV5 1 A 4 
6©7P— »Sl-T-l=J£tr, -&©:?P— 8S»nPI=J:-7T 
tS9J**t-S7P-$«JS-r-5./^r-v KOi-fn-K** 

[o i o 1 ] amis 4i*. mm**m»5 -i & 

Cffl-^-fP— KI=*tLT. -5-C^-fP— KA<IES*;h.7= 

5 sK-r^-ci^mat-So 

[0 102] fit. i£«*a.-5 3l7bS5 3k©3 
+a-5 3k^li, ?1!3§:&5 4A>&©^P-KA<t&ifel! 

Six •So 

[0 10 3] fcSS. SatJgB 4(=j3t^T'<-f P— KlZft 

[01 o 4] £fc. E9«)^ltero^®-ei*> Kflo&ti 

+jl — 5 317325 3KA*iftl+ &tfl."Cl^SA*. C©K<I© 
3ME*a.— 6 317125 3K<0 5*.<0L>-r*tl=. /<7Vh 
a^P-KtffeM&fiSfrlto h©«5feK 
tti::ft-5li-C9tie£*t«. SP*., 21*. 
QoSglf- 7J\>&&m-?ZZbT*^ i\*T~j 
-MUM?* 6. haaftMtt&iHSU *<D*iJ3£ 

iiSSIc©^L>-C. KH©2l©4r3.-5 317125 3K©5 

l^So 

[0 10 5] jfHI+a— 5 3i7525 3K-€-*i-?*il*. X 
75>i- ^5 7lcJifL-C. g&A^^L-CUS^-CP — 
K©tii7J<OS5fc£. -t«>m7JL<fe5i:L-C^-5'<-l'P — 

[0 10 6] Cw-C. QoSMfli, /^vhl=S*L 
T. i:05<fc ; 5'SQo S&E^fr^^S-BlSil-rSfctf) 



■TS. l^tp&tf-Ot-C; "i-fP-KA*, JM«*i- 

5 3kicte^**iSi£f=. *©^a-Ki=ttAa*;h, 

S«fc5l=<C-oT^-5o ftoT. ZCTM*. 5 
3kA<tB7J L «fc 5 1 LT^S^ p— KA^IEBSJiTl* 
fc/t^-/ McttLT^iFf'^QoSI*. •tro^'fn — 
KI-ttilD£;h.TL>SQoSttSy-?-A>&. QoSfif- 

£#Hg-r s - 1 x-mt s - £ a<t? £ s «fc 5 1= o 

Tl*So 

[0 10 7] XWi-7 5 7lt 5 3^ 

e>, *<(u— K©tb7J©g3fc£g«t- St. -?-©^3ft<k 
£*l=»ffl.*a.--5 3kA^&*S**l.SQoSl3!&JT. 
fc«fctf&2&-T£J:5KLT:7P-ffi*a«}#3§5 6A<fitf$ 

■#-*«*l=»r5l*T. SHi*aL-5 317525 3k©3*> 
©t^rti^fll^L-Cl^ft^-f P- KSHJTJ-r^A^* 

^ffl^atLTIi, «&*ft*©A<S&SAt. X^a.— 
7 5 71=1*, jES'SftX'T-^a.— 'J>ifJff7fcftfl)V7 

[0 10 8] X7iJa-7 5 7li, X^ya-!J 
SSSs *<f P- K*a**-B--5SI«*a— 5 3k^3t^ 
-rS<t. W<<( P— K*Ul7J-r-5J:5l=. MUX ("7 

[0 10 9] MUX 5 51*. 5 7©©Jfflll= 

LfcAUv Sffi*a.-5 3k^6^-f P-K£S«L. 

-<n— Kl=. 5a5feMAC7' KU*-tf>aHI5EMAC7' KU 
/U9£ttftrr«C&l::J:iJ. -f-7**;W^yh (0 
3) £8tfi£L. ai7J7H-h#j (18) IctiUTJ-r-S.. 
[0 110] -75. NUN?*ttHl5 1 1*. S«Lfc/«r 
•y HA<. MW/^v h (-ZT?I*. RSVPW^v 
-b-i? (RSVP'Jif— -y^y-b— i?) . *©flfe©«)](W 

y. g«L.fc/^*y h"Cfe««^(= 
I*. ±^Lfc«fc5'S:«lS*«ao 
[0111] ra^TJ-81185 1 1*. SfltLfe'<4- 
h*<ffllffil/<^v h-Cfe-SJS^. •t©«iJ}ai/<'7--> 

5 6l=tB7J-f So 

[0 112] 7P-W®«l#|g5 6 I*. «m/<4r<y h$ 
T047P- <J)-?U— |3»J-?-t, ffl)7P-A<S*LT 

i^qosm (^s-r/^^jt— *) t^ttui-rs. 
7P-W#«i#s§5 6i*. ^roatULfcrt©© 

QoS £#tjE-r S C t A<-t?£S if 5^**J3t-r S C A C 
(Connection Admission Control) $&H£fHV SUEZ'S 

BSffl* (5BffeMAC7' KUX. SHiTcMACT' KUX. 
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£ffif&L. X^TVzl-^ 5 7 \ZLthjl?Z) 0 X>rva-»7 

h*. MUX 5 SfCfch^-r-So 

^ M*. MUX5 5^&Hl*?K-h# j ICffi*$tU*o 
[0 113] ?P-Hf$ll«J#S&5 6l*. Z7P-IS 

^a-7 5 7lcUi*Ltfey, X^Va-7 5 71*. 

[0 114] Sfc. CZt'lt :7P-f|&S]g5 2lzfcl/* 
T. ?nH*JMWEu ^-f p-KS^-T-<#2I«+ 

Lfc*<. Qo swag^f— -?j\,frt> % fc-STK— hfr&0>. 

7 KL/Xfecfcl/SfiTcM AC7 KUX$t«L, 
K*^"T-<#2l«^zL- 5 3 k£¥45£-r * ck 5 rc-r * 
[0 115] ±aia)i§^izi*. tt»^tt«5 

-r-s^^ic *6*i:»jft»Tfi< yaatfT 

dctaStwttfc**. fin*. £G>«*. QoS«liE^fT 
[0 116] #lc % Hi of*. *9SI8*5BfflLfc«fflii 

[0117]@1 O(Z>§gffi<0»2ffi|::j3L\TI*. -f— ** 
Vha«i*1At, ATM»«JB*6 2iaW % -f— * 

h/ATM?'J ^S?6 1 £ttL-c»«wfi6fc*o-c 

fey. -f — HMMMM At. A T M 313683? 6 
Iflffijfcl At. -f — h/ATM^U ^561 

[0 118] BH*>. 01 0©«#Bffl«*y ^irfe 

«!CLT. #1S^. R8VPI=J:«;iy-k— 9l=J:o 
T. -f— »*v KiiUffiSfcl A. -f— K/ATM 
^U^v6 1. j3*r/ATMafitt5fe6 2fCfit\T. Q 

[oi 19] rs vpiz.fcsy i/Cicfco 

T. q o s tflf-^«Wl6**i4»i:6^tlfc 



-f— h/ATM^'Jy56 1 t ATMilffffi^e 

2ia>HT?l±. -Mxl*. SVC (Switched Virtual Chan 
nel)-V>P VC(Parmanent Virtual Channel) fz £-3 T. 
RS VPl::*** y*— ^OiSSflA^^StiOt'r 
£> 0 fcfc. COig^. h/ATM^'J^S?6 
1 -PA T MilH&g* 6 2 1*. PNNI (Pr i vate Network 
Network Interface) *PU N I (User Network Interfac 
e)§0>a$6ft^P haJUSSttLTlvCtftl***, It 
l>ft<Tt^*^fel>p 1§L. -f-^+vh/ATM? 

y *«*e 1 tATtsAmmmmezttomxit. immt 

VC (Virtual Channel) (DiSIBEStf. fegfrCAttftd 

[0 12 0] -f-»*^K/ATM7'Jy96 II*. R 
SVPlc«J;&;rf-/-tr— i^lZcfc or. QoSflf-^l/ 
iUBBES*L*»*fcl*. KMtt*1 A*6 

(Z)RS VPlCcfcS^ v*— S?fc L-CCD-f— h/<^ 
*h K) £. ATM-b;ufc«»-r*. 

IZ. ZKDfc*. -f-**V h/ATM^iJ y96 1 It. 
-f — U-*^ hMIBfiSSSI Afr60)RS VPICJ:^^ y-fe 
— 5/fcLTlD-f— **y h/^r^ hO)^ftMAC7KU 
X. S(|7CMAC7KUX, fe«fet/*-f^fl[** ATM 
-feJKDVP I (Virtual Path Identifier) t V C I (Virt 
ual Channel Identifier) izm^t^bo fit, -f— * 
*^h/ATM?U7i?6 1lfc C0MMAC7KI/ 
X. MSMAC7KUX, fccfcl/*-!' ^fiS(D*Si:. * 

HtttLfcvp I fccfctfvc i axai*»[t«itTlB 

[0121] i^L±<Dc*:5lCLT. -f— **v h/^v h 
*K»-r*CtlC«by»6*lfcATM-b;W*. ATM® 
#ftS*6 2lc^m**t. CHlrcfcy. ^MWlr, -f— «• 
*V hil(iiS5fe1 At ATMlfl««6 2^®H|-e, -f 
— h/ATM^'J ^5^6 1 SALt, RSVPlZ 

[0 12 2] -f— hi!®®* 1 A7b<. 

ATMii«*6 2»tafLfc-f-»*V h/^V h 
I*. ±&<DRSVPlZ&Z>*y-b—i>[Z±<oXmfc£*l 
fcQoS«iiESF*lT. -f — tM*y h/ATM^'J *vi?6 
1l=afll**l*. -f-»*yh/ATM^Jy»81lf 
I*, -f-^^/ hJlfifiS5^1 A»60)-f-^»4^V h/*$- 
^ K*tATM-bJUCft»**i. *<DATM-b;U 
<7>VP I /VC I £ LT. -f— fr** h/^^ ha)$55fe 
MAC7KUX, 2HI7CMAC7KL/X, te&XfZ-tZf 

ODATM-fcr;U*. -f-**7h/ATM^Uv$/6 1^ 
?)AT M®«^5R 6 2 (C&ffi *;H£o 
[0 12 3]-^ ATMffi®ffl5R6 2*W— h 

am^i A*ta«t4ATMtjui, -f— h 

/A TM?'J^v6 1 "CSHSFix. -f— Wyh/AT 
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M?U?3? 6 1 "el*. ATMiHI<ffi5fc6 2^bO)ATM 

-f— h/ATM3f«J^i?6 1 -ett. *«D-f— 

y \*'**rv hG)5&SfcMAC7 KUX. 1S5EMAC7K 
l/X, t$£lf*<<zrfetLX % ATMS{ISg5fc6 2fr£ 
©ATM-bJKDVP I/VC I tftl&ttli ZtlXl^Zm 

So 

[0 12 4] H!J*». 01 1 (4. Hi 0O-f-»*ti H/ 
ATM^'J y&e 1 (O^fiE^I^^LTl^o 

[0 12 5] hfi««3^1 A3^6(D-r— 

V h/^V M4. -f — hX-f 1 (7)Atti*/K 

-K7 1 A-eSIJ^p -f— hX-fv^7 1 

*U JHILfc-f- h'ifrv h#. RSVPlz^S 
*<yfe— S?-e*«»*i:il** ±i£Lfccfc3l::, QoSf 

7 1 I*. JMLfc/^V Wgfl/*X7 4«<MT, 

/<4r* htiMUC PU72 dgm-r s« 

[0 12 6] /^vhtjWMCPU7 2tt, g<lLf= 

&Si§^C:I4. -f— h/«r* htf>5SftMAC7 K 
LxX. Sttl5cMAC7 KUX, ifccfctf£*<:7fii<t. AT 

M-tz;u<DVP i /vc i iSWOWt, >^»J7 3lclB 
tg*1*So 

[0 12 7] fiP%. >E^U 7 3 I*. £&5fcM A C7 Kb 

jS«5cmactkux, fectt;*-f zrmt+ VP I 
urfcy. /^^h$wcpu7 2it 9g 

ftMAC7 KUXfccfctf&flTcMACT' Kl^X£. AT 
mx>T v * 7 5 Tfttffl**iTlvftlw p I (cfcfJSttltS 
££*,(::. **:7fig£. ATM^^f7 51?ffiffl^ 
ti^iwc I Icttfifflt* Mfc*— ?jUzE«** 

So 

[o 1 2 8] 01 2(4. ^-f^ldrvc I 

»i£^ti+^*tfcffigl^— :?;u£«lti*4. Eli 2 
(A) ir«Lfc«*^— ;?;U4. ^^?S$vcii:SE 

*-r*t*l=«»**L. 012 (B) |Z*Lfeftft7— 

VC I <f4r-r^*lc*»-r*t*lc««*#i 
So ftfe. 012 (A) OgE«T— ^;n*. 4»>T^ffi* 

izttoT&U. *fc. 012 (B) 0>&.Wr—-?M** 

-C&Scfcdl-fto-Cl**. 012 (A) (D^fii-T— 
£.012 (B) (Dm&T— l*-ftlfr—1jfr 
6. itf-c*. fto-c. URgdte. i> 

(4. M#ltP)iifcJS*MAC7 KU^te«fci;SiSM 
ACTKUXt. VP I fclZOl>T*. 01 2lC^Lfc 



[0 12 9] i\*ry hMffllCPU7 2I4. g^lLfr 
-f— ATMlfltlX5Xa). -flft 

-V h/«ry Hfcgae^Hfc^^p— k*, ghxi** a a 

L (ATM Adaptation Layer) £ ^50)/ McjSJW 
So S&IC /^7hIMlCPU7 2li, SfcMW 1 — 

<3)jajfcMAC7Kl/X, 3HI5cMAC7 Kl/X, fccfct/ 
**:7tt** ATM-fe;i/05VPI/VCI(C^L % Y 
h^gSLtHb*lfcAAL$^^5 
©/^•;hi:ttl:, rtfiii/*X7 4S<MT, A T MX 

-f sizasa-rso 

[O 1 3 0] A TMX^f V s ?! 5 (4. F*JgP/<X7 4 

Lrets&s+tSAAL^-r^scD/^^ hi:< 

ftS5/*X7 4S^Lti^*^VP I/VCI^ * 
(0^y^CffiaLfcATM-biU««t«L. AttS^J/K — h 
75AA>f,, ATM9fltt£6 2fraflTr«. 
[O 1 3 1 ] ATMil«ffi*6 2*&„ 

* hiHiS§5fc1 A^ATMti^ -f— **V h/A 
TM?U7V6 1 fCgi{t$;h,T<S<ts f (DA TM-feJU 
14. ATMX'f ^^7 5(DAta*7K— h7 5 A-eg^I* 
HSo ATM7^7f7 5(4. SfiLfcATMir;^ 

«5Ltf. AAL>-f?50/^«MU 
ATM-t;KziBM*HfcVP I /VC I t <t*i(C. wsp 
/U7 4$iHt, /«r^/ hSESWftacPU7 2l=Ui* 

■rso 

[0132] hgy&aaacpu i 2(4. rtgp/^x 

7 4£:frLTflt*S£;fxSAAL$-f jrsortlry hlcfE 

X7 4^LtMSWVP I/VCI^ 
^;U$#RS-rS-i:T?. f(0VP I /VC I fw»fl5«-lt 
t>^^rl^S5S*MA C7 KUX. MSMAC7KL/ 

x. j3«fer/^-f ymizmm-tZo 

fflaCPU7 2(4. -tO)ct5(^Lri#&+lfcSSjfeMAC 
T K UX. 3l^i7cMAC7 r KL/X. fc*tf*-f^flt3^ 
-f— »*v h/^y KO^^y^JBlfiK-rStt* 
ic. FCS^tfSL. AAL>-f75(D/^ 

[0 13 3] C0)-f— **y h/^y h(4. /^-; hffi 
SffllCPU72^b, M»/tt7 4*^Lt, -f— » 

-h7iA^t>. -f-**^ ha««B*i Aica«**i 

So 

[0 13 4] Ja±0«fc5(^. SBScMACr KL/X. as 
7CMACTKUX. fe^t/^-r^fil^. VP I/VC I 

CTKUX. jSlfiTcMACrKUX. fccfct/^-<^fil 
ATMtiKDVP I/VC I ^^^SlC^gi-rSJ: 
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v v*\*tv v\zwfet%>^kftx*%>* *a)$ss. *f- 

h/ATM?'j7i?6 1 i-f— hjlfiffi* 
lAtflOffl-C. &***^flH::*tLT. fe«QoS7b<lft 
S**tfcS^ICl±. -f— y-*^ h/ATM?y^v6 1 

K/ATM?U'r?6 1 t-f— F»f**1 

amcfeLvc* ****:/«ic»LTWe**ifcQos 
aMaE**i*cfcf=«:*. 

[0 13 5] *f — h/ATM:?'J *5?6 1 

ICfc^T. ffiftMACTKbX, afi5EMAC7Kb 

ts&ifmzfmk. vp i/vc i tamoum 
it. i\*ry hizmmztitzT—zcDyn h=i;u. bp*. 

-f— h/ATM^Jr36 1 IwfiJt*-? 

i^*ti=*or*«Bi'r*cfc3WT?*. /\— k 

[0 13 6] *fc. «5Ltf. WtLtxDSKx D 
jgital Subscriber Line) *JHlV .5*— & 'J >2Mk L 
TATM (0VPI-/VCI) *IHl*Tl>Sl§lia£. >T 

[0 13 7] BLhlC&lvci*,. -f— - B-*^h*y 

ti±tt@0)^P h3jl/ (tEoT. OS I (Open Systems 
Interconnect! on) S*#^^-x;K7)-?— £ 'J >£@I-4S 
a-rSHcfey *>±i&<D?n ha;M tit, I Pftffi^ 

<t<&-(?££:?P ha;u-trfctLli. I PElrtfl>:7n hajl/ 
t««Ltt, -f-**^ Mceit*QoS«IE*fr5 

[0 13 8] 6P«, IPKl^^OHa;i/$ffifflt^ia 

F»M*l AW—- KX-f^f2WQ 

[0 1 3 9] I P flfliUS. IPX 

(Internetwork Packet Exchange) I P v 6 (IP vers 
ion 6), ApploTalk (AS) * D E C n e t 

i prcfeit«RsvptBi«o«wi*«r-r*^v 

■b-vV^P^^A^ -f— hiHMMM A-tf> 



cfcdic-r^zt-e. QoS9if-^i/48St4*5 

[0 14 0] EH*>, E11 3li. H2(D-r-»*^ hX*f 

[o 1 4 1] hi 3<Dmmom&X'\*. kx 

<fy?2l=£lvc. IP^, IPX, AppleTal 
k, DECn e t Clfcl+-5 * y 4z— *J<D*>V kV1cft5 

cirrCcfeU. Q o s f If-^KDSS*ff 5 Q o sf 
If-^V (f-^>?P^7A) 8 1*<BfELT*3 
tj % u(0Q o Sflf-^VS 1 OS82AfeW 
-f— h F^-f /*8 2 B. Jttft-f— h3E& 

4*8£«LTl*£ B 

[0 14 2] -f— »*v hX-f t»f2±fl)OS 8 

2 Af±, #J*.l£. Wl ndows98 (A*!) ^ UN 

[0 1 4 3] -f — **V hX*f ??2±<DOS 8 2 A 

±fi@a)^p ha;i/ (gli 3fzj3t%ri*. ip, i 

PX, AppleTalk, DECnet) *f — » 

ifO^D K3;U0)t.^S*iJBfLr. *<Dglf«L£*T 
5o S&IC OS82Ali, -f— h F5-f/<8 2 
B*ffl»U Z*l\Z±l) % -f-»*yhK?-f/<8 2B 

Qpsttf-wtniti. in*,, -f— 

^hK7^^8 2Blt QoSfIf-^KDa£, Q 

o s WS<r-:?;Uc&^< q o sffiiE^fx 5tztb(om 

*6fci*. Qostif- ^«©*aiic»Lr. 
«sao> ^p a^hrfict^ -bx-r 4 c t ic js y 

A<± C * C t *l»Jtf * fx 5 « 

[O 1 4 4] L>*. -f— »*v hX>T VTZOAmiltf 
-h8 4lC*«*#lW*-f— hJimfig*1 A 

IS. I PXMBLtl^t L, -f-#*v hlMsk 

ffazticfcy. Qoseif- -j^wl^^voo 

SfI?P^A9 l3i<lb^LTl>«)i»:-r-5o 
[0 14 5] -f — 

— hXY^ f2t(DHT\ &*QoSA<SliE* 

P^7A9 1I1 OS/-f-**vhK5-f/<9 2IZ>t 
h F9-f/< 9 2 T*l*. QoSii?P^7A9 1^&0 

q o so)«!iE$s*-r5®*^ v*-»*ak«-r*«k 3 

*y. AHi**— K94*^6. -f— hx-f 
icJtfLT. S*^^Hz-i> («fP/^9 h) >b<3l{i$n 

[0 14 6] i?l*. FX-f 
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2<&AB;fc#-h8 4-(:g{t£*L. -*a>-f — 9-*y 

h£&^Py<7 8 3. -f-**^KK7-fA8 2 
B. feitfOS8 2A^Lt, QoSflf-^^S 

1 icie**i4p QoSflf-^vs 1 I*. S3R*y-tr 
— 2>*»«-r*i. OS8 2AlZfcfL-C\ 

[O 1 4 7] fcfe. Ell 3 0)SISSa)^jgt?(*. OS 8 2 
AUlSfr^QoS^iEO)^!*, I PXICfc(+S^ ^42 

(Dig^. QoStlf- ^^8 1 I*. I P^gffiSt^ 
— yiCj;SQoS«iIE$, OS8 2AlCj}LtS*tl» 
[0 14 8] OS82A(t Qo S^liE(DS**Sfi-r 

•fe— S?£. QoSflf-^^SIlClto *f=. OS 
8 2 Aft. h K^/*8 2 BCl. g3R<0fco 

fcQoSlCOOt, QoSflf- ^bttiSS 
5o 

[0 14 9] QoSflf-t^S 1 ft. ^$)ScT> V 

SSSE£g3fcLT — hffi<I«5fc1 A(7)Qo 
S ©ai^P Alzifijfl-f * o 

[0 1 5 O] JU±<7)«J:5I3L-Cs hX^T^f 

2icj3^r. i px^p h=uv-cmtt'$-z>zt(D-Q ! gz> 

Afcfcit* i PX/^'J^-va^ i px?p ha;i/ 
B3RLfsQoSO)P3Slc»[tf*lt6*Lfc* 

<ry MCOlvt\ ^*LfcQoS«liE$Slt^-^^"e 

[0151] ttfc. OS 8 2 Al*. Qo Sffii)E£frdfc 

T*#fc^ofci§£-fctiu QoS 
glf-^va 1 iCil-To C<Big-&. QoSflf-^ 
V8 1*>e>. QoSRlSS*Lttfc-f- hil 

fSfiSsfe i AO)QoS@S^a^Afctt. 5?;K^«&£?t 

[0 15 2] J2Lt<&<fc3l^ *f — hX-f **2I= 
fcl>T. -f-»*v h K7^f/<8 2 BCJ:4Q o S W 
T— 7jUa>B3fc«€. OS 8 2 AlC. -TcMd^SSi* 

-Cfc. QoS^iiE^ffd-t^T^^o 
[0 15 3] fefes ±&<Di%&\Z\t. nfm^motzisbco 
>y-fe-v (QoSfcSE*®*^^**^-^) 
£. i px?p h=i;u±"C. -f— hffifiassfci a 



^mo* vfe— I P^P<7). IPXM0?Ph3 

s«iT~^;u©lBe3Wfrfc#i* tt*»i=. ipx-c« 

fflS*i4-f-**v h/^v H:»Lt* QoS£IE*< 

[O 1 5 4] *fc. ±aK<D*«l::i±» I PH^^p h 

ApploTalk^.DECnet H£{£ffl-^S*§^ 
T'ti. IPXS«fflt4**tH«CLt, QoSfiSE 

[0 15 5] Bl±0>J:3IC« ^«iLT. AftttfiL 

<Z>QoS«iiE£g(:Mf|*<0-e. -f— h-f >*^x 
—X (@40N I C2 4§) £ LT. «£3fe<Z)*(D£teffl 

A-ef-^ £i£g«-r<5fctf><BQ o SffiSE^gltfctf 

[0 15 6] S&lc. -f — K/*>r«y KBflWS (jfc 
*-fa— FCS*<lEaS*L£*?iJS;) li. 
U (Maximum Transfer Unit)-e&5 15 0 O/W h"Cfe 

ot*. «*©-f — ussreisy 

ai^RTftftl 5 1 8/W U 0 

tt*. matoBi (b> (d. 5/A^^4f*#A-r«a^ 

MBfcLfcy-ri^cDaattfirfe-ricsMj. *fc. hi 
&stfti*. *a>f§s* Qo s«SE$ff 5fctoo>-f— y- 

(B) -\bEll (C) fc^Lfc?*— ha>/<4-y h£ 

[0 15 7] Sfc. ^*WC«fflS*l4ATM*vh 
h. MAC7KUX* tS^XS^^f^Mt. ATM-biUO) 

»a#-h. vp i . fccfctfvc i t**H6«itrE« 
Lrfc*. <<-1l-*^h/^^h«!:ATMt;i/i^ 49 
cfc 5 13 Lfc(D-e. ATM*vh9->i-f 
— hi*«attLT^T*. Qo S«HE$?r5c:i: 

[O 1 5 8] *£fc % ±atLfcctaiC. I P1U^(D?P 
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[0 15 9] £tz* -f — KICfeU-CQoS^iE* 

* In t^T aiMtt *H^-T 5^tA^5o 
[oi6o] *e>ic -f — »*V KCI** (X-f* 

5oo/W hfl)^p-K£IBS^£;r<b#^£&f- 
to. 6 3/W hcoATM^mte^x^^v^fr? 

[0161] 2fclC. ±&Lfc-il<D*!fflf** /\— K^x 

*HO/\-Wi7tLTO-f«**v hBAflttH A 

*\ RflBCDai/ea.— >X I J1,S*l*. 

[0 16 2] 01 4£#ILt, ±3iLfc-SS 

(DfflkS^SIff^" -6?0^7Aj3Vea- *|C-<f >X h 

«>icfflL\6*t* % *0>:7ny9A/i<BftS*iTi*«e« 

[0 16 3] ^P^^Att. H1 4 (A) fC^cfc5 
fz. □ve^ 1 0 1 lcrtK*4x-CL>SIB®«{*it L 
■c©/\— Kf-f x£ 1 oa^f^^EU 1 o3ic^tf> 

[0 16 4] fc*lMi*fc. ^P^^Af*. m 1 4 

(B) lC»-4M:3l:z % 7P^e-f-f^1 1 1, CD-R 
OM (Compact Disc Read Only Memory) 112, MO (Magnet 
o optical)ir-rX£ 1 1 3, DVD (Digital Versatile Di 
sc) 1 1 4, BJKt-tX* 1 1 5. ^aitM^'J 1 1 6 
tt£fa>BftNH*l::« -R»M*«lM**BMfc:ttl* (IB 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To assure the QoS(quality 
of service) with respect to an Ethernet (registered 
trademark) packet without changing a configuration of 
the packet, a destination MAC address and a sender 
MAC address set to the packet. 

SOLUTION: In order to take complete compatibility with 
a conventional Ethernet, values other than those 
stipulated by the IEEE 803.3 are set to a type field, 
which are used for a flow identifier. The type field has 
two bytes and can take cases of 65536 (=21 6). However 
values of the type stipulated by the IEEE 803.3 are 
those less than 0x0600, that is, several tens values 
denoting a protocol type, the flow can be identified by 
using values resulting from subtracting those values 
from 65536 values to warrant the QoS. 
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(57) Abstract: 

Problem to be solved: To assure the QoS (quality of 
service) with respect to an Ethernet (registered 
trademark) packet without changing a configuration of 
the packet, a destination MAC address and a sender 
MAC address set to the packet. 

Solution: In order to take complete compatibility with 
a conventional Ethernet, values other than those 
stipulated by the IEEE 803.3 are set to a type field, 
which are used for a flow identifier. The type field has 
two bytes and can take cases of 65536 (=216). 
However values of the type stipulated by the IEEE 
803.3 are those less than 0x0600, that is, several tens 
values denoting a protocol type, the flow can be 
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identified by using values resulting from subtracting 
those values from 65536 values to warrant the QoS. 

[Claims] 

[Claim 1 ] A communication system which receives or 
transmits a packet which has a type field which is the 
field where information about a protocol of data 
arranged at a pay load or the length of a packet is 
arranged, characterized by including a quality of 
service to the mentioned above packet, a setting-out 
means to set up a management table for managing a 
quality of service to the mentioned above packet which 
matched a value of a type field of the mentioned above 
packet, a communication control means which 
performs control for receiving or transmitting the 
mentioned above packet by a quality of service 
matched with a value of the type field. 
[Claim 2] The communication system according to 
claim 1 setting up the mentioned above management 
table which matched a quality of service to the 
mentioned above packet, and a value of the mentioned 
above address field and a type field, the mentioned 
above packet has further an address field where 
information about address of the packet and 
transmitting origin is arranged, and the mentioned 
above setting-out means. 
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[Claim 3] The communication system according to 
claim 1 characterized by the mentioned above setting- 
out means setting up the mentioned above management 
table based on the contents of the mentioned above 
quality of service arranged at the mentioned above 
packet including further a packet receiving means 
which receives the mentioned above packet by which 
the contents of the mentioned above quality of service 
have been arranged. 

[Claim 4] The communication system according to 
claim 1 characterized by that the mentioned above 
communication control means controls to be 
transmitted by transmit timing for the mentioned above 
packet to guarantee a quality of service matched with a 
value of the type field. 

[Claim 5] The communication system according to 
claim 1 characterized by that the mentioned above 
packet is based on a packet defined by IEEE (Institute 
of Electrical and Electronics Engineers) 802.3. 
[Claim 6] The communication system according to 
claim 5 including an ATM cell conversion method 
which sets up a value of the mentioned above address 
field of the mentioned above packet which changed the 
mentioned above ATM cell and a type field, the 
mentioned above packet has further an address field 
where information about address of the packet and 
transmitting origin is arranged, while changing the 
mentioned above packet which received into an ATM 
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(Asynchronous Transfer Mode) cell, based on a value 
of the mentioned above address field of the mentioned 
above packet, and a type field, a packet conversion 
method which sets up VPI/VCI (Virtual Path 
Identifier /Virtual Channel Identifier) of the mentioned 
above ATM cell which changed the mentioned above 
packet, while changing the mentioned above received 
ATM cell into the mentioned above packet, based on 
VPI/VCI of the mentioned above ATM cell. 
[Claim 7] The communication system according to 
claim 1 characterized by that the mentioned above 
packet is more nearly available from a protocol of a 
higher rank than from a layer equivalent to a data link 
layer of an OSI (Open Systems Interconnection) basic 
reference model. 

[Claim 8] A communication method which receives or 
transmits a packet which has a type field which is the 
field where information about a protocol of data 
arranged at a pay load or the length of a packet is 
arranged, characterized by including a quality of 
service to the mentioned above packet, a setting step 
which sets up a management table for managing a 
quality of service to the mentioned above packet which 
matched a value of a type field of the mentioned above 
packet, a communications control step which performs 
control for receiving or transmitting the mentioned 
above packet by a quality of service matched with a 
value of the type field. 
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[Claim 9] A protocol of data arranged at a pay load, a 
recording medium with which a program for making 
communications processing which receives or 
transmits a packet which has a type field which is the 
field where information about the length of a packet is 
arranged perform to a computer is recorded, 
characterized by including a quality of service to the 
mentioned above packet, a setting step which sets up a 
management table for managing a quality of service to 
the mentioned above packet which matched a value of 
a type field of the mentioned above packet, a 
communications control step which performs control 
for receiving or transmitting the mentioned above 
packet by a quality of service matched with a value of 
the type field. 

[Detailed description of the invention] 

[0001] [Field of the invention] 

In a communication system, a communication method, 
and a recording medium, especially for example, 
Ethernet (Ethernet) (trademark) and the like in this 
invention, it is related with the communication system, 
communication method and a recording medium which 
enables it to perform communication by which the 
QoS (Quality of Service) guarantee was offered. 
[0002] [Description of the prior art] 
It is possible to constitute easily LAN (Local Area 
Network) and computer networks, such as WAN 
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(Wide Area Network), with progress of the 
information and communication technology in recent 
years and development. 

[0003] The Ethernet which is LAN of the CSMA/CD 
(Carrier Sense Multiple Access with Collision 
Detection) method which U.S. Xerox Corp. developed 
as a method of LAN is famous, LAN of the CSMA/CD 
standardized in IEEE (Institute of Electrical and 
Electronics Engineers) 802.3, it is based on what is 
called DIX (Digital, Intel, Xerox) specification that 
three companies which added a U.S. digital equipment 
(DEC) company and U.S. Intel to this U.S. Xerox 
Corp. created. 

[0004] Here, LAN of IEEE802.3 standard is called 
Ethernet in many cases, and, for this reason, decides to 
call such suitably next on these specifications too. 
[0005] [Problems to be solved by the invention] 
By the way, although high speed communication 
which used packet-switching art, such as a high speed 
bus and a matrix switch, is realized in the 
communication on the Ethernet through the 
conventional Ethernet switch, when a circuit was 
crowded, it was difficult to offer what is called a QoS 
guarantee (quality of service to an Ethernet packet) of 
a communicative kind determining the priority of 
transmission (when traffic increases) or guaranteeing a 
communication band. 
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[0006] That is, drawing 1 (A) shows the format of the 
conventional Ethernet packet (Ethernet frame). In 
addition, in drawing 1 (the same in drawing 3 
mentioned below) the graphic display of the preamble 
(bit string for taking a synchronization) is omitted. 
[0007] In drawing 1 (A), an Ethernet packet, the 
address MAC (Media Access Control) address 
showing the address, the transmitting agency MAC 
Address showing the transmitting origin of an Ethernet 
packet, the protocol type of the data arranged at the 
pay load of an Ethernet packet or FCS (Frame Check 
Sequence) for type (TYPE) showing the length of a 
packet, a pay load, and error detection is arranged one 
by one, and is constituted. 

[0008] Each field of the destination MAC address and 
the transmitting agency MAC Address is 6 bytes, and 
the field of the type is 2 bytes. The field of the pay 
load is 46 bytes - 1500 bytes, and the field of FCS is 4 
bytes. Since the field of a pay load is variable length 
(46 bytes - 1500 bytes) as mentioned above, the whole 
Ethernet packet serves as variable length too. 
[0009] Here, although the 2 byte (16 bits) reservation 
of the field of a type is carried out as mentioned above, 
thus the case of 65536 (=216) individuals can be taken, 
in IEEE802.3, only tens of kinds are reserved as a 
protocol type of the data arranged at a pay load. Since 
it is useless now as the field of a type to secure no less 
than 2 bytes, in IEEE802.3, the type of less than 1536 
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value (in a hexadecimal number, it is less than 0x0600 
value) (Ox expresses that the number which continues 
after that is a hexadecimal number) was redefined as a 
thing showing the length of a packet. However, in 
actual LAN, there are some which use the type of less 
than 1536 value as a thing showing the kind of 
protocol of the data of a pay load. 
[0010] Generally, the above conventional Ethernet 
packets are switched based on a destination MAC 
address and a transmitting agency MAC Address, and 
are transmitted by what is called a best effort type. 
That is, it was difficult for the conventional Ethernet 
packet for there to be no field for a QoS guarantee and 
to offer a QoS guarantee. 

[001 1] Next, the Ethernet packet of the format as 
shown on drawing 1 (B) is proposed as IEEE802.1p, 
IEEE802. 1 Q, and the like now. 

[0012] Namely, the Ethernet packet of drawing 1 (B), 
between the type of the Ethernet packet of drawing 1 
(A), and the pay load, it is what inserted 4 bytes of 
SIMM (shim) header, and the triplet of them is used 
for the priority control for transmission of an Ethernet 
packet. 

[0013] However, in inserting and constituting a SIMM 
header, an Ethernet packet (only next a packet 
suitably), in order not to affect the existing Ethernet 
environment, it is necessary to be made to perform 
addition and insertion of a SIMM header, and 
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transmission processing of a packet will take time in an 
Ethernet switch and the like. It is necessary to perform 
mounting of the hardware or software for performing 
addition and insertion of a SIMM header. It is difficult 
for the bit used for priority control to be able to 
perform only priority control of 8 (=23) passages, but 
to offer a fine QoS guarantee in a triplet. 
[0014] The format as shown on drawing 1 (B) is 
proposed as a thing for mounting MPLS (Multi- 
Protocol Label Switching) even in IETF (Internet 
Engineering Task Force). That is, in IETF, the method 
of using as what is called a flow label for describing 
the conditions according to transmission (switching) of 
a packet in 4 bytes of the mentioned above SIMM 
header is proposed. 

[0015] However, in the former, the maximum of 
packet length is 1518 bytes (= although it was 6 bytes 
+6 bytes +2 bytes +1500 bytes +4 bytes (drawing 1 
(A))). As shown on drawing 1 (B), when 4 bytes of 
SIMM header is inserted and a packet is constituted, 
the maximum of packet length may exceed 1518 bytes. 
[0016] Namely, a pay load 1497 bytes or more of 
packet, when 6 bytes of a destination MAC address, 6 
bytes of a transmitting agency MAC Address, 2 bytes 
of a type, 4 bytes of a SIMM header, and 4 bytes of 
FCS are added, it becomes the packet length of 1519 
bytes or more, and 1518 bytes which is the maximum 
of the conventional packet length will be exceeded. 



9 



[0017] Thus, it is necessary to add the program for 
coping with it to the conventional Ethernet 
environment, when the maximum of packet length 
exceeds 1518 bytes, and the like. When a packet passes 
the network which does not support the packet of the 
packet length concrete, for example over such 1518 
bytes, processing of dividing the data arranged at the 
pay load or deleting a SIMM header is needed. 
[0018] When dividing a packet, depending on the 
higher level protocol using Ethernet, the header of the 
higher level protocol may be required for every packet, 
and an Ethernet switch and the like must stop and 
having to recognize the higher level protocol in that 
case. In deleting a SIMM header, when the packet after 
the deletion passes the network corresponding to the 
packet in which the SIMM header was inserted, it is 
necessary to judge the contents of the deleted SIMM 
header from a higher level protocol. 
[0019] As mentioned above, when inserting a new 
header (SIMM header) in a packet, various kinds of 
costs for coping with it will start. 
[0020] On the other hand, as other techniques of 
mounting MPLS, as shown on drawing 1 (C), the thing 
using the packet changed into the label as a flow 
identifier which can identify the flow for switching of 
the destination MAC address of drawing 1 (A) of a 
packet is proposed in IETF. In this case, if the label as 
a flow identifier is set up, become a meaning within a 
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network, the quality of service to wish will be 
guaranteed by passing the Ethernet switch which offers 
a QoS guarantee based on that label. 
[0021] However, it is necessary to change a destination 
MAC address into the flow identifier which does not 
lap with other packets within a network, and this 
technique takes high cost investigating such a flow 
identifier (big load is applied). Since a destination 
MAC address will be changed, high cost will be 
required also although the packet which should receive 
by a receiver is judged. 

[0022] This invention is made in view of such a 
situation, and enables it to offer a QoS guarantee, 
without changing the composition of a packet, the 
information showing the address arranged at the 
packet, and the like. 
[0023] [Means for solving the problem] 
This invention is characterized by a communication 
system in order to manage a quality of service to a 
packet which matched a quality of service to a packet, 
and a value of a type field of a packet, including a 
setting-out means to set up a management table, a 
communication control means which performs control 
for receiving or transmitting a packet by a quality of 
service matched with a value of the type field. 
[0024] In a case where a packet has further an address 
field where information about address of the packet 
and transmitting origin is arranged, a management 
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table which matched a quality of service to a packet 
and a value of an address field and a type field can be 
made to set to a setting-out means. 
[0025] A packet receiving means which receives a 
packet by which the contents of the quality of service 
have been arranged can be further provided in a 
communication system of this invention, and it can be 
made to set a management table to a setting-out means 
in this case based on the contents of the quality of 
service arranged at a packet. 
[0026] A packet can make it control in a 
communication control means to be transmitted by 
transmit timing for guaranteeing a quality of service 
matched with a value of the type field. 
[0027] A packet is based on a packet defined by IEEE 
(Institute of Electrical and Electronics Engineers) 
802.3. In this case, when a packet has further an 
address field where information about address of that 
packet and transmitting origin is arranged. In a 
communication system, while changing a packet which 
received into an ATM (Asynchronous Transfer Mode) 
cell, based on a value of an address field of a packet, 
and a type field, a packet conversion method which 
sets up VPI/VCI (Virtual Path Identifier/Virtual 
Channel Identifier) of an ATM cell which changed a 
packet, while changing a received ATM cell into a 
packet, based on VPI/VCI of an ATM cell, an ATM 
cell conversion method which sets up a value of an 
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address field of a packet which changed an ATM cell, 
and a type field can be established further. 
[0028] A packet can be made more nearly available 
from a protocol of a higher rank than from a layer 
equivalent to a data link layer of an OSI (Open 
Systems Interconnection) basic reference model. 
[0029] This invention is characterized by a 
communication method that in order to manage a 
quality of service to a packet which matched a quality 
of service to a packet, and a value of a type field of a 
packet, including a setting step which sets up a 
management table, a communications control step 
which performs control for receiving or transmitting a 
packet by a quality of service matched with a value of 
the type field. 

[0030] A program including a communications control 
step which performs control for receiving or 
transmitting a packet by a quality of service matched 
with a value of the type field is recorded, a setting step 
which sets up a management table for a recording 
medium of this invention to manage a quality of 
service to a packet which matched a quality of service 
to a packet, and a value of a type field of a packet. 
[0031] In a communication system of this invention, a 
communication method, and a recording medium, 
matched a quality of service to a packet, and a value of 
a type field of a packet, a management table for 
managing a quality of service to a packet is set up, and 
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control for receiving or transmitting a packet by a 
quality of service matched with a value of the type 
field is performed. 

[0032] [Embodiment of the invention] 

Drawing 2 shows the example of composition of the 1 

embodiment of the information and telecommunication 

network which applied this invention. 

[0033] The Ethernet communication terminals 1A - 1C 

are connected to input/output port 1 5 1 of Ethernet 

switch 2 - 153, respectively, and the packet which 

guaranteed desired QoS mutually by Ethernet switch 2 

can be exchanged now. 

[0034] As for Ethernet switch 2, the packet inputted 
into input/output port 151-1 5N is outputted to 
input/output port 151-1 5N so that transmission which 
guaranteed predetermined QoS can be performed. 
[0035] That is, Ethernet switch 2 includes CPU 
(Central Processing Unit) 1 1 , the operating memory 
12, the QoS management table memory 13, the 
switching circuit 14 and input/output port 151 - 15N. 
[0036] CPU 11 controls the switching circuit 14, 
writing data in the operating memory 12 if needed. 
CPU 1 1 sets up a QoS management table which is 
mentioned below, and the QoS management table 
memory 1 3 is made to store it. The operating memory 
12 stores required data and the like temporarily on 
operation of CPU 1 1 . The QoS management table 
memory 13 stores a QoS management table. 
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Based on the QoS management table stored by the QoS 
management table memory 1 3 under control of CPU 
11, the switching circuit 14, the packet inputted from 
input/output port 15i (i= 1, 2, N) is switched, and 
QoS which outputs from input/output port 15j (j= 1? 2, 
. . ., N), and is demanded of the packet by this is 
guaranteed. 

[0037] In the embodiment of drawing 2, Ethernet 
switch 3 and the ATM (Asynchronous Transfer Mode) 
switch 4 besides the Ethernet communication terminals 
1A - 1C are connected to Ethernet switch 2. 
[0038] Next, drawing 3 shows the packet processed 
with the communication terminals 1A - 1C and 
Ethernet switch 2 of drawing 2. 
[0039] The packet of drawing 3 serves as the 
conventional packet and identical configuration which 
were shown on the mentioned above drawing 1 (A). 
However, although the protocol type of the data 
arranged at a pay load or packet length is arranged in 
drawing 1 (A) in the field (type field) of a type, in 
drawing 3, the identifier (flow identifier) of a flow (a 
series of packets) is arranged in a type field. 
[0040] Here, in this embodiment, while making it 
possible to process the conventional packet, in order to 
take perfect compatibility with the conventional 
Ethernet, values other than the value specified by 
IEEE802.3 are used as a flow identifier arranged to a 
type field. 
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The value of the type which can take the case of 65536 
(=2 1 6) individual as the type field was mentioned 
above, and is specified by IEEE802.3, since it is tens 
of values which express a protocol type as less than 
0x0600, even if it removes these values from the value 
of 65536 pieces, the value of about 64000 pieces can 
be used as a flow identifier. 
[0041] The value of a type field is controlled by 
software, for example based on directions of the upper 
layers, such as OS (Operating System), in many cases. 
As the destination MAC address of the packet of 
drawing 3 or a transmitting agency MAC Address, 
although the MAC Address set up by directions of a 
higher level protocol and the MAC Address currently 
recorded on Ethernet interfaces (what is called NIC 
(Network Interface Card) and the like) at the time of 
manufacture are used, this is the same as that of the 
case in the conventional Ethernet. Thus, even if the 
packet of drawing 3 is the existing hardware, it can be 
constituted only from changing software. 
[0042] Next, drawing 4 shows the example of 
composition of the Ethernet communication terminal 
1 A of drawing 2. Since the Ethernet communication 
terminals IB, 1C as well as the Ethernet 
communication terminal 1 A are constituted, the 
explanation is omitted. 
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[0043] CPU 21 the data supplied by the PCI 
(Peripheral Component Interconnect) bus 23 from NIC 
24, it is made to store on the memory 22, and the data 
stored by the memory 22 is transmitted to NIC 23 by 
PCI bus 23. CPU 21 sets up a QoS management table 
and the memory 22 is made to store it. 
[0044] The memory 22 stores temporarily the data 
(received data) arranged under control of CPU 21 at 
the received packet (pay load), and the data (send data) 
to be arranged and transmitted to a packet (pay load) 
from now on. The memory 22 stores a QoS 
management table. 

[0045] PCI bus 23 has connected CPU 21, memory 22, 
and NIC 24 mutually. 

[0046] NIC 24 is a physical interface for transmitting 
and receiving a packet, and is connected with PCI bus 
23 by the PCI bus connector 25. The send data 
supplied by PCI bus 23, by the PCI bus connector 25, 
the PCI controller 26 is supplied and the PCI controller 

26, the send data is supplied to the Ethernet controller 

27, and the received data supplied from the Ethernet 
controller 27 are outputted on PCI bus 23 by the PCI 
bus connector 25. 

[0047] The Ethernet controller 27 has the scheduler 
27A which performs control of the transmitting 
schedule of a packet, and the like, while constituting 
the packet which has arranged the send data from the 
PCI controller 26 to the pay load and outputting to the 
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transmission buffer 29, the packet from the reception 
buffer 28 is decomposed and the received data 
arranged at the pay load are outputted to the PCI 
controller 26. 

[0048] The reception buffer 28 stores temporarily the 
packet received in the transceiver port 30, and outputs 
it to the Ethernet controller 27. The transmission buffer 
29 stores temporarily the packet from the Ethernet 
controller 27, and outputs it to the transceiver port 30. 
While being connected with Ethernet switch 2 
(drawing 2), and the transceiver port 30 receiving the 
packet from Ethernet switch 2, for example by the 
communication lines 31, such as 10 BASE-T, and 
outputting it to the reception buffer 28, the packet from 
the transmission buffer 29 is outputted to Ethernet 
switch 2. 

[0049] Next, drawing 5 shows the QoS management 
table set up with Ethernet switch 2 of drawing 2, and 
the Ethernet communication terminal 1 A of drawing 4. 
[0050] The destination MAC address arranged at the 
packet of drawing 3, a transmitting agency MAC 
Address and the value (type value) of a type field, and 
the contents (kind) of QoS to the packet match, and are 
registered into a QoS management table. In the 
embodiment of drawing 5, the port number of the port 
where a packet is transmitted or received is also 
matched and registered into the destination MAC 
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address, the transmitting agency MAC Address, and 
the type value. 

[0051] In the QoS management table of drawing 5 here 
to entry #1 (entry of a top to the 1st line), it is set up 
that 00-00-00-00-00-02 and a type value are received 
for 00-00-00-00-00-01 and a transmitting agency MAC 
Address, a destination MAC address and a port number 
is transmitted or received for the packet of OxABCD 
from the port of 5. To entry #1, a destination MAC 
address as QoS which 00-00-00-00-00-01 and a 
transmitting agency MAC Address guarantee to 00-00- 
00-00-00-02, and a type value guarantees to the packet 
of OxABCD, it is set up being based on UBR 
(Unavailable Bit Rate), that a time delay is 1 0 
microseconds at the maximum, that fluctuation is 10 
microseconds at the maximum, and that the number of 
priorities is 20. 

[0052] For example, in 00-00-00-00-00-03 and a 
transmitting agency MAC Address, 00-00-00-00-00-01 
and a type value to entry #3 the packet of OxABCE, a 
destination MAC address is set up that a port number 
is transmitted or received from the port of 1 . To entry 
#2, a destination MAC address as QoS which 00-00- 
00-00-00-03 and a transmitting agency MAC Address 
guarantee to 00-00-00-00-00-01, and a type value 
guarantees to the packet of OxABCE, it is set up being 
based on UBR (Constant Bit Rate) of 10 Mbps (bit per 
second) at the maximum, that a time delay is 20 
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microseconds at the maximum, that fluctuation is 30 
microseconds at the maximum and that the number of 
priorities is 20. 

[0053] For example, to entry #M, a destination MAC 
address 00-00-00-89-AB-CD, it is set up that 00-00- 
00-89-AB-CE and a type value are received for a 
transmitting agency MAC Address, and a port number 
is transmitted or received for the packet of 0x0956 
from the port of 2. To entry #M, a destination MAC 
address as QoS which 00-00-00-89-AB-CD and a 
transmitting agency MAC Address guarantee to 00-00- 
00-89-AB-CE, and a type value guarantees to the 
packet of 0x0956, it is set up being based on 128k bps 
UBR (Constant Bit Rate) at the minimum, that a time 
delay is 30 microseconds at the maximum, that 
fluctuation is 10 microseconds at the maximum, and 
that the number of priorities is 20. 
[0054] In the QoS management table in Ethernet 
switch 2, in addition, according to the throughput 
which sets up the contents of the conditions which 
discard a packet, and QoS to which it is supposed that 
a solution when an error arises, and the packet of a 
specific type value are not transmitted to a packet, and 
Ethernet switch 2, it is possible. 
[0055] Next, although the QoS management table 
shown on drawing 5 may be manually set up in the 
Ethernet communication terminal 1 A or Ethernet 
switch 2, the Ethernet communication terminal 1 A and 
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Ethernet switch 2 are a certain reservation protocols 
(the protocol standardized may be used and). An 
original protocol when it can be used, it is possible for 
it to be made to set up a QoS management table using 
the reservation protocol. A reservation protocol usable 
in the Ethernet communication terminal 1 A or Ethernet 
switch 2 presupposes that it can recognize now, when 
the device connected to them asks. 
[0056] For example, the Ethernet communication 
terminals 1A - 1C and Ethernet switch 2 which were 
shown on drawing 2 now, it is one of the reservation 
protocols on IP (Internet Protocol) network. RSVP 
(Resource Reservation Protocol) specified by RFC 
(Request For Comments) 2205 of IETF presupposes 
that it is usable. And suppose that predetermined QoS 
is guaranteed and transmission of a packet is 
performed by Ethernet switch 2 among the Ethernet 
communication terminals 1 A, IB by making the 
Ethernet communication terminal 1A or IB into a 
receiver or the transmitting side, respectively. 
[0057] In the Ethernet communication terminals 1 A, 
IB and Ethernet switch 2, since RSVP is made usable, 
as shown on drawing 6, the RSVP demon that controls 
communication of RSVP is operating on the Ethernet 
communication terminals 1 A, IB and Ethernet switch 
2. 
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[0058] The Ethernet communication terminal 1 A 
which is a receiver transmits the RSVP path message 
(RSVP path message) as a control packet which makes 
the QoS the contents, when requiring the packet to 
which a certain QoS was guaranteed of the Ethernet 
communication terminal IB which is the transmitting 
side. That is, the RSVP demon of the Ethernet 
communication terminal 1 A transmits a RSVP path 
message to the RSVP demon of Ethernet switch 2 by 
which direct continuation is carried out to it. 
[0059] Ethernet switch 2 which received the RSVP 
path message from the Ethernet communication 
terminal 1 A which is a receiver, the RSVP path 
message is transmitted to the Ethernet communication 
terminal IB which is the transmitting side (acting as a 
forward), and, thus, the RSVP path message from the 
Ethernet communication terminal 1 A is received in the 
RSVP demon. 

[0060] The RSVP demon of the Ethernet 
communication terminal IB that received the RSVP 
path message from the Ethernet communication 
terminal 1A, the RSVP reserve message (RSVP 
reserve message) for performing band reservation and 
the like is transmitted to Ethernet switch 2, and the 
RSVP reserve message is transmitted to the Ethernet 
communication terminal 1 A in Ethernet switch 2 (it 
acts as a forward). 
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[0061] By Ethernet switch 2, as mentioned above 
among the Ethernet communication terminals 1A, IB, 
by exchanging a RSVP path message and a RSVP 
reserve message, in the Ethernet communication 
terminals 1A, IB and Ethernet switch 2. The entry for 
transmitting and receiving the packet to which desired 
QoS was guaranteed among the Ethernet 
communication terminals 1 A, IB is registered into the 
QoS management table shown on drawing 5. 
[0062] That is, as shown on drawing 7, when requiring 
the required packet of a QoS guarantee, the Ethernet 
communication terminal 1 A generates a RSVP path 
message, and transmits to Ethernet switch 2 (Step SI). 
[0063] The Ethernet communication terminal 1 A 
constitutes the Ethernet packet of the format shown on 
drawing 3 which has arranged the contents of the 
required QoS guarantee, and, specifically, transmits to 
Ethernet switch 2 as a RSVP path message. 
[0064] Ethernet switch 2 transmits the RSVP path 
message from the Ethernet communication terminal 
1A to the Ethernet communication terminal IB (Step 
S2). 

[0065] The Ethernet communication terminal IB will 
set up an own QoS management table based on the 
RSVP path message, if a RSVP path message is 
received (Step S3). 
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[0066] That is, the Ethernet communication terminal 
IB recognizes the type value which is not registered 
with reference to an own QoS management table. And 
the Ethernet communication terminal IB is assigned to 
a series of required packets (flow) of one QoS 
guarantee in the type value which is not registered. At 
this time, the Ethernet communication terminal IB 
matches that assigned type value (suitably next a quota 
type value) with the IP address about a flow, and a port 
number, and stores it. That is, in now, a quota type 
value is matched with the IP address of the Ethernet 
communication terminal 1 A and port number which 
are an own IP address, a port number, and a 
communications partner, and the Ethernet 
communication terminal IB stores it. 
[0067] Although 0x0800 is generally used for the type 
value of an Ethernet packet in which an IP packet is 
arranged in the former, here, one of the values except 
less than 0x0600 which is specified by IEEE803.3 as 
mentioned above among the values of 65536 (=216) 
individual which can be expressed by 2 bytes, and tens 
of values showing a protocol type becomes a quota 
type value. 

[0068] Simply, it observes one by one by 0x0000 to 
OxFFFF, and methods of searching one of the type 
values which are not registered into a QoS 
management table include some which investigate 
whether the observed value is registered into the QoS 
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management table. Or the type value except the type 
value (type value used as a quota type value) registered 
into the QoS management table, for example, there is 
also the method of choosing the type value which 
stores on the list and was stored by that list in an 
ascending order or random turn, and according to this 
method, the part which does not need to refer to a QoS 
management table, and the time which search of a type 
value takes can be shortened. In addition, it is possible 
to search a type value and to aim at shortening of the 
further search time using a more suitable algorithm. 
[0069] Although a type value and the group of the IP 
address (the IP packet) arranged at an IP packet and a 
port number are matched in the mentioned above case 
and stored, in addition to this as information matched 
with a type value, it may be a group of the value of an 
IP address and IP Type of service (IP Type of Service) 
field and the like which are arranged at an IP packet. 
That is, in short, a meaning should just be asked for a 
certain type value from a series of IP packets which 
guarantee a certain QoS. 

[0070] Assigning the Ethernet communication terminal 
IB to a series of required IP packets of a QoS 
guarantee, and a type value, the quota type value, the 
own MAC Address after matching an IP address and a 
port number, the MAC Address of Ethernet switch 2 
connected to it as a destination MAC address or a 
transmitting agency MAC Address, the contents of 
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QoS which assigns with these MAC Addresses and is 
arranged at the pay load of the Ethernet packet as a 
RSVP path message at the type value are matched, and 
it registers with an own QoS management table 
(setting out). 

[0071] And the Ethernet communication terminal IB 
constitutes the Ethernet packet which has arranged the 
same contents as a RSVP path message, and transmits 
to Ethernet switch 2 as a RSVP reserve message (step 

54) . 

[0072] Ethernet switch 2 will set up an own QoS 
management table based on the RSVP reserve 
message, if a RSVP reserve message is received (Step 

55) . 

[0073] Namely, making Ethernet switch 2 be the same 
as that of the case in the Ethernet communication 
terminal IB and the Ethernet communication terminal 
1 A or IB, a QoS management table is set up about 
each. 

[0074] And Ethernet switch 2 transmits a RSVP 
reserve message to the Ethernet communication 
terminal 1 A (Step S6). 

[0075] The Ethernet communication terminal 1 A will 
be also registered into a QoS management table about 
between self and Ethernet switches 2 like the case in 
the Ethernet communication terminal IB, if a RSVP 
reserve message is received (Step S7) (setting out). 
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[0076] In Ethernet switch 2 by which it goes when 
exchanging a packet as mentioned above between the 
Ethernet communication terminals 1 A, IB and the 
Ethernet communication terminals 1 A, IB of those, the 
entry about QoS guaranteed to the packet is set as each 
QoS management table. 

[0077] In the Ethernet communication terminals 1 A, 
IB, after setting up a QoS management table, in NIC 
24 (drawing 4) which is the Ethernet interface, setting 
out of a transmitting schedule and the like is performed 
so that the contents of QoS set as the QoS management 
table can be fulfilled. Although NIC 24 shown on 
drawing 4 has here the scheduler 27A which sets up a 
transmitting schedule and the like, this scheduler 27A 
can also be constituted from any of software or 
hardware. 

[0078] Next, the exchange of the packet to which QoS 
was guaranteed is performed in the Ethernet 
communication terminals 1 A, IB and Ethernet switch 
2 (Step S8). 

[0079] Namely, when the Ethernet communication 
terminal IB which is the transmitting side is a general- 
purpose computer, it is operating under an Ethernet 
driver (device driver) management of OS, for example, 
the upper layers, such as OS, pass the type value 
matched with the IP address and port number to an 
Ethernet driver with the command which should 
transmit an IP packet. 
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While an Ethernet driver constitutes the header 
(Ethernet packet header) of an Ethernet packet from a 
MAC Address according to the distribution rule of the 
usual Ethernet packet, and a type value from the upper 
layer, FCS is calculated and an Ethernet packet 
consists of arranging the IP packet which should 
transmit as a pay load between the Ethernet packet 
header and FCS. This Ethernet packet is the transmit 
timing and the like which can guarantee QoS matched 
with the type value arranged at it, and is transmitted to 
Ethernet switch 2. 

[0080] It is judged by referring to a QoS management 
table by an Ethernet driver whether QoS is specified as 
a certain type value (group of a destination MAC 
address and a transmitting agency MAC Address). 
[0081] Ethernet switch 2 receives the Ethernet packet 
from the Ethernet communication terminal IB, and 
processes the check of the Ethernet header, calculation 
of FCS, and the like In Ethernet switch 2, if the error 
has not arisen from the Ethernet communication 
terminal IB to the Ethernet packet as a result of the 
processing, as for a pay load, namely, this case, an IP 
packet is extracted from the Ethernet packet, and the 
upper layers, such as OS, are passed. And in Ethernet 
switch 2, the IP packet is processed like the Ethernet 
communication terminal IB, and is transmitted to the 
Ethernet communication terminal 1 A. 
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That is, the Ethernet packet by which the IP packet has 
been arranged is constituted, and it is transmitted to the 
Ethernet communication terminal 1 A by the transmit 
timing and the like which guarantee corresponding 
QoS. 

[0082] In the Ethernet communication terminal 1 A, the 
Ethernet packet to which QoS demanded by the RSVP 
path message transmitted as mentioned above was 
guaranteed is received. 

[0083] Here, it is a best effort type (UBR and the like), 
namely, the Ethernet packet by which the value 
(suitably next a value of standard) currently used from 
the former, such as a value specified to IEEE802.3, is 
arranged in the type field is transmitted at all possible 
speed. But, a value of standard is able to perform 
transmission which specified QoS and guaranteed the 
QoS by RSVP and the like which were mentioned 
above also about the Ethernet packet arranged as a type 
value. 

[0084] While the Ethernet communication terminals 
1 A, IB which can set up a QoS management table, 
exchange a packet here by Ethernet switch 2 which can 
set up a QoS management table too. Actually, while 
may exchange a packet and an Ethernet 
communication terminal and the Ethernet switch which 
a packet passes may be what cannot perform setting 
out of a QoS management table (a conventional 
Ethernet communication terminal and Ethernet 
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switch). When a packet passes a plurality of Ethernet 
switches and is carried out, setting out of a QoS 
management table may not be able to do one or more 
of a plurality of the Ethernet switches. 
[0085] But, even if it is which the mentioned above 
case, at least, it is the same quality as the former and it 
is possible to exchange a packet. 
[0086] Namely, the message by RSVP for, for 
example, setting up a QoS management table now, 
from the Ethernet communication terminal (suitably 
next a new terminal) which can set up a QoS 
management table, the Ethernet switch (suitably next a 
new switch) which can set up a QoS management table 
is passed, suppose that the Ethernet communication 
terminal or Ethernet switch (each is next called switch 
the terminal or conventionally conventionally suitably) 
which cannot perform setting out of a QoS 
management table is reached. 
[0087] In this case, a new terminal or a new switch 
becomes effective setting up of above QoS which is 
performed using values other than a value of standard 
as a type value, that QoS will be guaranteed, and the 
exchange of a packet will be performed. 
[0088] On the other hand, a switch is conventionally 
received a terminal or conventionally from a new 
switch, since it is necessary to transmit the Ethernet 
packet by which the value of standard has been 
arranged as a type value, the new switch 
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conventionally connected to the switch a terminal or 
conventionally, when the message by RSVP for setting 
up a QoS management table is received, about between 
switches, the QoS management table which makes it 
the contents of QoS to perform communication by a 
best effort type as usual is set up a terminal or 
conventionally conventionally which is connected to 
the port (Ethernet port), using a value of standard as a 
type value. 

[0089] When a packet flows through the course in 
which resource reservation was carried out by the 
message according to RSVP as mentioned above, in 
the new switch by which a packet goes, the destination 
MAC address, the transmitting agency MAC Address, 
and the type value are transmitted, being changed 
according to a QoS management table. And in the new 
switch conventionally connected to the switch a 
terminal or conventionally, the type value is changed 
into default value according to a QoS management 
table, and a packet is conventionally transmitted to a 
switch a terminal or conventionally. 
[0090] Thus, although the QoS guarantee demanded by 
the message by RSVP is possible in the between from 
a new terminal to the new switch to which the switch is 
connected a terminal or conventionally, from the new 
switch to which the switch is connected a terminal or 
conventionally, communication by a best effort type as 
usual is performed in between switches a terminal or 
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conventionally]. As a result, communication by a best 
effort type will be performed also in the whole course 
into which a packet flows (only communication by a 
best effort type can be guaranteed). 
[0091] Even if values other than default value of 
switches (or the conventional router and the like) are 
type values conventionally, when transmission of a 
packet is a terminal and conventionally possible, it is 
possible to set up a QoS management table about 
between switches a terminal or conventionally in the 
new switch to which the switch is connected a terminal 
or conventionally, using values other than the value of 
standard as a type value as it is. In this case, in a new 
switch, only the part which does not need to change a 
type value into a value of standard can reduce load. 
However, communication by the terminal or the best 
effort type conventionally same about between 
switches as usual will be conventionally performed 
from a new switch in this case too. 
[0092] In a new terminal or a new switch, a terminal 
and communication according to a best effort type 
conventionally like a switch are conventionally 
performed about the packet from which the value of 
standard is a type value. Even if values other than a 
value of standard are the packets used as a type value, 
when the type value is not set as the QoS management 
table, in a new terminal or a new switch, it is 
transmitted by a best effort type as usual. 
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[0093] Next, drawing 8 shows the example of 
functional composition of Ethernet switch 2 of drawing 
2. 

[0094] It is received by input port #i (it is equivalent to 
input/output port 1 5i of drawing 2), and the transmitted 
packet is supplied to routing / exchange block 41. The 
destination MAC address of a packet with which 
routing / exchange block 41 is inputted there, a QoS 
management table is referred to and changed if needed, 
and a transmitting agency MAC Address and a type 
value are distributed to QoS guarantee device 42j 
connected to suitable output port #j (it is equivalent to 
input/output port 1 5 j of drawing 2). 
[0095] Here, routing / exchange block 41 will perform 
routing/conversion process in the conventional 
Ethernet switch, and same processing (switching 
processing), if conversion of a type value is removed. 
[0096] Routing / exchange block 41 is sufficient speed 
which does not check QoS to the packet inputted there, 
and can output the inputted packet now to QoS 
guarantee device 42j. That is, at least, routing / 
exchange block 41 is the speed of N times of this 
which is the several times (thus here N times) as many 
input ports of the line speed of an input port, and 
outputs the inputted packet (switching). 
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[0097] In QoS guarantee device 42j, processing for 
guaranteeing QoS specified as the packet to the packet 
from routing / exchange block 41 is performed, and it 
is outputted from output port #j. 
[0098] Next, drawing 9 shows the example of 
composition of QoS guarantee device 42j of drawing 8. 
In drawing 9, in order to avoid that a drawing becomes 
complicated, it is not represented, but the 
predetermined block which constitutes QoS guarantee 
device 42j of drawing 9 can be accessed at a QoS 
management table if needed. 

[0099] The packet outputted from routing / exchange 
block 41 (drawing 8) is supplied to the identifier 
eliminator 5 1 . The destination MAC address as an 
identifier of a packet to a flow with which the 
identifier eliminator 5 1 is inputted there, a transmitting 
agency MAC Address, and a type value, while 
separating a pay load and outputting a destination 
MAC address, a transmitting agency MAC Address, 
and a type value (next, suitably these are summarized 
and a flow identifier) to the flow identification device 
52, a pay load is outputted to the computing unit 54. 
[0100] The flow identification device 52 outputs a 
write signal to cue 53k for transmission which should 
store the pay load of the packet which constitutes the 
flow identified by the flow identifier according to the 
flow identifier from the identifier eliminator 5 1 . 
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[0101] On the other hand, the computing unit 54 adds 
the arrival time of a packet and the like when the pay 
load has been arranged to the pay load from the 
identifier eliminator 5 1 outputs to all transmission 
queue 531 - 53K. 

[0102] And in transmission queue 53k which received 
the write signal from the flow identification device 52 
among transmission queue 531 - 53K, the pay load 
from the computing unit 54 is stored. 
[0103] The arrival time of the packet added to a pay 
load in the computing unit 54 is used for QoS for 
restricting a jitter and a time delay. 
[0104] In the embodiment of drawing 9, although K 
transmission queue 531 - 53K are provided, it is 
determined based on the priority of that packet in any 
of this K transmission queue 53 1 - 53K the pay load of 
a packet is stored. Namely, by referring to a QoS 
management table, from the flow identifier of a packet, 
the flow identification device 52 judges the priority of 
a packet, and outputs a write signal to either K 
transmission queue 531 - 53K based on the decision 
result. 

[0105] In transmission queue 531 - 53K each outputs 
the demand of the output of the pay load which self 
holds to the scheduler 57 with the QoS identifier and 
the like of the packet by which the pay load which it is 
going to output is arranged. 
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[0106] A QoS identifier is what is called a pointer to 
the contents of QoS set as the QoS management table 
for identifying what kind of QoS guarantee should be 
offered to a packet here, when a pay load is stored in 
transmission queue 53k, it is added to the pay load. 
Thus, QoS which should be guaranteed to the packet 
by which the pay load which transmission queue 53k is 
going to output is arranged can be recognized now by 
referring to a QoS management table here from the 
QoS identifier added to the pay load. 
[0107] From transmission queue 53k, if the demand of 
the output of a pay load is received, the scheduler 57, 
the QoS identifier supplied from transmission queue 
53k with the demand, and scheduling which 
determines whether the pay load which any of 
transmission queue 531 - 53K hold should be outputted 
based on the information which the flow information 
holder 56 holds as is mentioned later is performed. 
Here, although some are various as a method of 
scheduling, the software and hardware for performing 
required scheduling are mounted in the scheduler 57. 
[0108] The scheduler 57 will control MUX 
(multiplexer) 55 to output the pay load, if transmission 
queue 53k to which a pay load is made to output is 
determined as a result of scheduling. 
[0109] MUX 55 receives a pay load from transmission 
queue 53k according to control of the scheduler 57, 
and it is referring to a QoS management table further, 
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by adding a destination MAC address, a transmitting 
agency MAC Address, and the like, an Ethernet packet 
(drawing 3) is constituted in the pay load, and it 
outputs to it at output port #j (drawing 8). 
[0110] On the other hand, as for the identifier 
eliminator 5 1 , the packet which received is a control 
packet (here). When the packet which judged the 
packet for control of the message (RSVP reserve 
message) by RSVP and others and the other packet 
(suitably next a general packet), and received is a 
general packet, processing which was mentioned above 
is performed. 

[0111] When the packet which received is a control 
packet, as for the identifier eliminator 5 1 , the control 
packet is outputted to the flow information holder 56 
with the purport that the control packet was received. 
[0112] If a control packet is received, the flow 
information holder 56 will interpret the contents, and 
will extract the flow identifier of the flow as which the 
QoS guarantee is demanded, and the contents 
(parameter with which it expresses) of QoS which the 
flow is demanding. The flow information holder 56 
performs CAC (Connection Admission Control) 
processing which judges how it can guarantee QoS of 
the extracted contents, if it can guarantee, as it 
mentioned above, a flow identifier (a destination MAC 
address, a transmitting agency MAC Address, type 
value) and the contents of QoS will be matched, and it 
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will register with a QoS management table (a QoS 
management table is set up). The flow information 
holder 56 constitutes the new control packet for 
notifying the result of CAC processing if needed, and 
outputs it to the scheduler 57. The scheduler 57 will 
output the control packet to MUX 55, if a control 
packet is received from the flow information holder 56. 
Thus, the control packet which the flow information 
holder 56 outputted is outputted to output port #j from 
MUX 55. 

[0113] The flow information holder 56 performs 
scheduling using this information, as a flow identifier 
and the contents of QoS matched with it are outputted 
to the scheduler 57 and the scheduler 57 always 
mentioned above them. 

[0114] Although transmission queue 53k which should 
store a pay load is judged and it was made to output a 
write signal from a flow identifier in the flow 
identification device 52 here, when it is clear to which 
port the packet of a certain type value from a certain 
port should output by guaranteeing what kind of QoS 
from a QoS management table, it is possible for the 
destination MAC address of the flow identifiers and a 
transmitting agency MAC Address to be disregarded, 
and to judge transmission queue 53k which should 
store a pay load from a port number (physical port 
number) in the flow identification device 52, to be a 
type value. 
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[01 15] In the mentioned above case, in the identifier 
eliminator 5 1 , the packet which received judged the 
control packet and the general packet. This judgment 
becomes possible carrying out promptly by deciding 
preliminary at a control packet, for example so that a 
certain specific type value may be arranged. That is, it 
becomes possible to perform promptly control for 
offering a QoS guarantee in this case. 
[0116] Next, drawing 10 shows the example of 
composition of other embodiments of the information 
and telecommunication network which applied this 
invention. 

[0117] In the embodiment of drawing 10, by Ethernet / 
ATM bridge 61, communication of the Ethernet 
communication terminal 1 A and ATM communication 
terminal 62 is achieved, and the Ethernet 
communication terminal 1 A, even if it is a case where 
it communicates between ATM communication 
terminals 62, desired QoS is guaranteed to the packet 
exchanged between the Ethernet communication 
terminal 1A, and the Ethernet / ATM bridge 61. 
[0118] By namely, the message according to hand 
control and RSVP like in a case of the information and 
telecommunication network of drawing 2, the 
information and telecommunication network of 
drawing 10. A QoS management table is set up in the 
Ethernet communication terminal 1 A, the Ethernet / 
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ATM bridge 61, and ATM communication terminal 
62. 

[0119] In the case where a QoS management table is 
set up by the message by RSVP here, between Ethernet 
/ ATM bridge 61, and ATM communication terminal 
62, for example, transmission and reception of the 
message by RSVP shall be performed by SVC 
(Switched Virtual Channel) or PVC (Permanent 
Virtual Channel). In this case, Ethernet / ATM bridge 
61, and ATM communication terminal 62, although 
complicated protocols, such as PNNI (Private Network 
Network Interface) and UNI (User Network Interface), 
may be mounted, it does not matter even if it has not 
carried out. However, between Ethernet / ATM bridge 
61, and ATM communication terminal 62, the channel 
of VC (Virtual Channel) to the packet by which the 
type value used as a value of standard is arranged shall 
be established preliminary. 

[0120] Ethernet / ATM bridge 61 changes the Ethernet 
packet (control packet) as a message by RSVP from 
the Ethernet communication terminal 1 A into an ATM 
cell by it, when a QoS management table is set up by 
the message by RSVP. At this time, Ethernet / ATM 
bridge 61, the destination MAC address of the Ethernet 
packet as a message by RSVP from the Ethernet 
communication terminal 1 A, a transmitting agency 
MAC Address and a type value are changed into VPI 
(Virtual Path Identifier) and VCI (Virtual Channel 



40 



Identifier) of an ATM cell. And Ethernet / ATM bridge 
61 matches and stores the group of this destination 
MAC address, a transmitting agency MAC Address, 
and a type value, and the group of VPI and VCI which 
changed it. 

[0121] The ATM cell obtained by changing an 
Ethernet packet as mentioned above, it is transmitted to 
ATM communication terminal 62, and thus, 
substantially, between the Ethernet communication 
terminal 1 A and ATM communication terminal 62, the 
message by RSVP is exchanged and a QoS 
management table is set up by Ethernet / ATM bridge 
61. 

[0122] After that, the QoS guarantee of the Ethernet 
packet which transmitted to ATM communication 
terminal 62 is specified and offered by the message by 
the mentioned above RSVP, and the Ethernet 
communication terminal 1 A is transmitted to Ethernet / 
ATM bridge 61. In Ethernet / ATM bridge 61, the 
Ethernet packet from the Ethernet communication 
terminal 1 A is changed into an ATM cell, and further 
as VPI/VCI of the ATM cell, the destination MAC 
address of an Ethernet packet, a transmitting agency 
MAC Address, and a type value and the value matched 
are set. And this ATM cell is transmitted to ATM 
communication terminal 62 from Ethernet / ATM 
bridge 61. 
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[0123] On the other hand, the ATM cell which ATM 
communication terminal 62 transmits to the Ethernet 
communication terminal 1 A is received by Ethernet / 
ATM bridge 61, and the ATM cell from ATM 
communication terminal 62 is changed into an Ethernet 
packet in Ethernet / ATM bridge 61. In Ethernet / 
ATM bridge 61, the value matched with VPI/VCI of 
the ATM cell from ATM communication terminal 62 
is set as the destination MAC address of the Ethernet 
packet, a transmitting agency MAC Address, and a 
type value, and it is transmitted to the Ethernet 
communication terminal 1A. 
[0124] That is, drawing 1 1 shows the example of 
composition of the Ethernet / ATM bridge 6 1 of 
drawing 10. 

[0125] The Ethernet packet from the Ethernet 
communication terminal 1 A is received by the 
input/output port 71 A of Ethernet switch 71. Ethernet 
switch 71 is constituted in a similar manner as 
fundamentally as Ethernet switch 2, and when the 
Ethernet packet which received is a message by RSVP, 
it sets up a QoS management table to have mentioned 
above. Ethernet switch 71 supplies the packet which 
received to packet conversion process CPU 72 by the 
internal bus 74. 

[0126] When the Ethernet packet which received is a 
message by RSVP, packet conversion process CPU 72 
matches the destination MAC address of an Ethernet 
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packet, a transmitting agency MAC Address and a type 
value, and VPI/V CI of an ATM cell, and the memory 
73 is made to store it. 

[0127] The memory 73, a destination MAC address, a 
transmitting agency MAC Address, and a type value, 
stores the translation table for changing VPI/V CI 
mutually, and packet conversion process CPU 72, for 
example, while matching a destination MAC address 
and a transmitting agency MAC Address with VPI 
which is not used with ATM switch 75, a type value is 
matched with VCI which is not used with ATM switch 
75, and is stored in a translation table. 
[0128] Here, drawing 12 shows the translation table in 
which the type value and VCI were matched. The 
translation table which the translation table shown on 
drawing 12 (A) was used when changing a type value 
into VCI, and was shown on drawing 12 (B) is used 
when changing VCI into a type value. The translation 
table of drawing 12 (A) can make a type value an 
index, and VCI can be calculated now, and the 
translation table of drawing 12 (B) can calculate a type 
value now by making VCI into an index. The 
translation table of drawing 1 2 (A) and the translation 
table of drawing 12 (B) can generate the other from 
either, thus require only either actually. In the memory 
73, the things same also about VPI as the translation 
table shown on drawing 12 are remembered to be the 
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matched destination MAC address and a transmitting 
agency MAC Address. 

[0129] When the Ethernet packet which received is a 
general Ethernet packet addressed to ATM 
communication terminal 5, packet conversion process 
CPU 72, the pay load arranged at the Ethernet packet is 
changed into an AAL (ATM Adaptation Layer) type 5 
packet, for example. Packet conversion process CPU 
72 is referring to a translation table, with the packet of 
AAL type 5 produced by changing the destination 
MAC address of the Ethernet packet which received, a 
transmitting agency MAC Address, and a type value 
into VP I/V CI of an ATM cell, and changing an 
Ethernet packet. It outputs to ATM switch 75 by the 
internal bus 74. 

[0130] ATM switch 75 constitutes the ATM cell which 
has arranged VPI/V CI similarly supplied by the 
internal bus 74 to the header from a packet of AAL 
type 5 supplied by the internal bus 74, and transmits to 
ATM communication terminal 62 from the 
input/output port 75 A. 

[0131] On the other hand, from ATM communication 
terminal 62, if the ATM cell addressed to the Ethernet 
communication terminal 1 A is transmitted to Ethernet / 
ATM bridge 6 1 , the ATM cell will be received by the 
input/output port 75 A of ATM switch 75. From the 
received ATM cell, ATM switch 75 constitutes the 
packet of AAL type 5, and outputs it to packet 
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conversion process CPU 72 by the internal bus 74 with 
VPI/VCI arranged at the ATM cell, for example. 
[0132] While packet conversion process CPU 72 takes 
out the pay load arranged at the packet of AAL type 5 
supplied by the internal bus 74, VPI/V CI similarly 
supplied by the internal bus 74 is changed into the 
destination MAC address matched with the VPI/VCI, a 
transmitting agency MAC Address, and a type value 
by referring to a translation table. While constituting 
the header of an Ethernet packet from a destination 
MAC address produced by making packet conversion 
process CPU 72 such, a transmitting agency MAC 
Address, and a type value, FCS is calculated and an 
Ethernet packet consists of adding to the pay load 
which took these out from the packet of AAL type 5. 
[0133] From packet conversion process CPU 72, by 
the internal bus 74, this Ethernet packet is supplied to 
Ethernet switch 71, and is further transmitted to the 
Ethernet communication terminal 1 A from that 
input/output port 71 A. 

[0134] As mentioned above, a destination MAC 
address, a transmitting agency MAC Address, and a 
type value, matching VPI/V CI, registering with the 
translation table and based on the translation table, the 
destination MAC address of an Ethernet packet, a 
transmitting agency MAC Address, and a type value, 
since VPI/VCI of the ATM cell was changed mutually, 
the ATM cell transmitted from the ATM 
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communication terminal in which the Ethernet packet 
by which a certain type value has been arranged was 
transmitted, it is convertible for the Ethernet packet by 
which the same type value as the type value arranged 
at the original Ethernet packet has been arranged. As a 
result, when a certain QoS is set up to a certain type 
value between Ethernet / ATM bridge 61, and the 
Ethernet communication terminal 1 A. Even if it is a 
time of communicating between the Ethernet 
communication terminal 1 A and ATM communication 
terminal 62 by Ethernet / ATM bridge 61, QoS set up 
to a certain type value between Ethernet / ATM bridge 
61, and the Ethernet communication terminal 1A will 
be guaranteed. 

[0135] In Ethernet / ATM bridge 61, the conversion 
between a destination MAC address, a transmitting 
agency MAC Address and a type value, and VPI/VCI, 
since it can carry out without interpreting the protocol 
of the data arranged at the packet, namely, the protocol 
of the upper layer, when both software and hardware 
can realize transmission processing of the data in 
Ethernet / ATM bridge 61, for example, hardware 
realizes, simple and high speed data transfer can be 
performed. 

[0136] Also in packet switching of the circuit which 
uses ATM (VPI/VCI) as a data link layer, for example 
using xDSL (x Digital Subscriber Line) as the physical 
layer, and Ethernet, it is possible to guarantee QoS to 
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an Ethernet packet like the case where it is mentioned 
above. 

[0137] Next, in the above, it is a protocol (thus) of the 
upper layer from Ethernet. Although the case where IP 
was used was explained as a protocol of a higher rank 
rather than the layer equivalent to the data link layer of 
an OSI (Open Systems Interconnection) basic 
reference model, if it is a protocol which can use 
Ethernet, even if it uses protocols other than IP, it is 
possible to offer the QoS guarantee in Ethernet. 
[0138] That is, even if it is a case where protocols 
other than IP are used, which sets up the Ethernet 
communication terminal 1 A and the QoS management 
table of Ethernet switch 2 by hand control and a certain 
other techniques can perform the QoS guarantee in 
Ethernet. 

[0139] Other than IP, specifically, for example, IPX 
(Internetwork Packet Exchange), when IPv6 (IP 
version 6), Apple Talk (trademark), DECnet 
(trademark), and the like are being used as a protocol 
of the upper layer of Ethernet, if the messaging 
program which has the same function as RSVP in IP is 
operating on the Ethernet communication terminal 1 A 
or Ethernet switch 2, also in the protocol of a layer, a 
QoS management table can be set up by exchanging 
the message by the messaging program. 
[0140] That is, drawing 13 shows other examples of 
composition of Ethernet switch 2 of drawing 2. 
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[0141] In the embodiment of drawing 13, by 
exchanging the message in IP, IPX, Apple Talk, 
DECnet in Ethernet switch 2, the QoS management 
demon (daemon program) 8 1 that sets up a QoS 
management table is operating, and this QoS 
management demon 81, the input/output port 84 of 
Ethernet is supervised through OS 82A, the Ethernet 
driver 82B, and the Ethernet exchange block 83. 
[0142] OS 82 A on Ethernet switch 2 may be Windows 
98 (trademark) and general purpose OS, such as UNIX 
(trademark), for example, and may be original. 
[0143] The protocol (in drawing 13, IP, IPX, Apple 
Talk, and DECnet) of the upper layer and 
communication between Ethernet are mediated, a 
certain packet judges of which protocol, and OS 82 A 
on Ethernet switch 2 performs the delivery. OS 82 A 
controls the Ethernet driver 82B, and, thus, makes the 
Ethernet driver 82B manage a QoS management table. 
That is, the Ethernet driver 82B performs processing 
for offering setting out of a QoS management table, 
and the QoS guarantee based on a QoS management 
table, processing which prevents inconsistency from 
arising to resources, such as a QoS management table, 
further when a plurality of programs access 
simultaneously, and the like. 

[0144] In the Ethernet communication terminal 1 A, the 
Ethernet communication terminal 1 A connected to the 
input/output port 84 of Ethernet switch 2 assumes that 
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IPX is used as a protocol of the upper layer of Ethernet 
now, for example, and by exchanging the message in 
IPX, it is assumed that the QoS control program 91 
which sets up a QoS management table is operating. 
[0145] In this case, when the Ethernet communication 
terminal 1 A wishes to perform communication, a 
certain QoS was guaranteed to be between Ethernet 
switches 2, the QoS control program 91 requires the 
guarantee of that QoS from OS / Ethernet driver 92. So 
that the request message which requires the guarantee 
of QoS from the QoS control program 91 may be 
transmitted in OS / Ethernet driver 92, the Ethernet 
controller 93 is controlled and, thus, a request message 
(control packet) is transmitted from the input/output 
port 94 to Ethernet switch 2. 

[0146] It is received by the input/output port 84 of 
Ethernet switch 2, and a request message is passed to 
the QoS management demon 81 by the Ethernet packet 
exchange block 83, the Ethernet driver 82B, and OS 
82A. The QoS management demon 8 1 will demand the 
QoS guarantee by the request message from OS 82A, 
if a request message is received. 
[0147] In the embodiment of drawing 13, the QoS 
management demon 81 that sets up a QoS management 
table performs the demand of a QoS guarantee to OS 
82A by exchanging the message in IPX. Although the 
QoS management demon 8 1 does not need to mount all 
the functions of IP in this case, it is necessary to have 
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at least a function in which the QoS guarantee by a 
request message can be required from OS 82A. 
[0148] OS 82 A returns a reservation completion 
message to the QoS management demon 81, when the 
demand of the QoS guarantee was received, resource 
reservation for offering the QoS guarantee is able to be 
performed and the resources are able to be reserved. 
OS 82A makes a QoS management table set up about 
QoS which had the demand in the Ethernet driver 82B. 
[0149] The QoS management demon 81 will notify the 
reservation completion message to the QoS control 
program of the Ethernet communication terminal 1 A 
which has required the QoS guarantee, if a reservation 
completion message is received. 
[0150] After a reservation of the flow which can be 
used with an IPX protocol is completed as mentioned 
above in Ethernet switch 2, the IPX application and the 
IPX protocol stack in the Ethernet communication 
terminal 1 A can receive the demanded QoS guarantee 
about the packet by transmitting the packet by which 
the type value matched with the demanded contents of 
QoS has been arranged. 

[0151] OS 82 A returns a message to that effect to the 
QoS management demon 81, when the resources are 
not able to be reserved, as a result of performing 
resource reservation for offering a QoS guarantee. In 
this case, the QoS control program of the Ethernet 
communication terminal 1 A which has required the 
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QoS guarantee is notified that resource reservation was 
not able to be performed from the QoS management 
demon 8 1 . 

[0152] As mentioned above, in Ethernet switch 2, even 
when using protocols other than IP by making OS 82 A 
manage setting out of the QoS management table by 
the Ethernet driver 82B, and the like unitary, a QoS 
guarantee can be offered. 

[0153] In the mentioned above case, informed the 
message (request message which requires a QoS 
guarantee) for resource reservation to Ethernet switch 
2 from the Ethernet communication terminal 1 A on the 
IPX protocol. In addition, it is also possible to inform 
the message of the resource reservation for the QoS 
guarantee demanded from the Ethernet packet with 
protocols other than IPX, such as IP, for example, 
when it is clear that IPX uses the Ethernet packet. Even 
if it is a case where it does in this way, in Ethernet 
switch 2, setting out of a QoS management table will 
be performed and a QoS guarantee will be offered as a 
result to the Ethernet packet used by IPX. 
[0154] In the mentioned above case, IPX is used as 
protocols other than IP, but even when using other 
Apple Talk, DECnet, and the like, it is possible to offer 
a QoS guarantee like the case where IPX is used. 
[0155] As mentioned above, by using values other than 
default value as a type value on Ethernet, since a 
desired QoS guarantee can be received, even if it is the 
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Ethernet communication terminal which is using the 
conventional thing as an Ethernet interface (NIC24 
grade of drawing 4), the data of a video, a sound, and 
the like can be transmitted and received, receiving the 
QoS guarantee for transmitting and receiving data in 
real time. 

[0156] The composition (composition by which a 
destination MAC address, a transmitting agency MAC 
Address, a type value, a pay load, and FCS are 
arranged from a head) of an Ethernet packet, in order 
not to be different from the conventional thing, even if 
a pay load is 1 500 bytes which is the MTU (Maximum 
Transfer Unit), packet length does not exceed 1518 
bytes handling bytes in the conventional Ethernet 
environment. As a result, it is not necessary to perform 
processing of dividing the data arranged at the pay load 
like in the case of inserting the SIMM header of the 
mentioned above drawing 1 (B), (performing 
fragmentation of a packet) or deleting a SIMM header. 
It is not necessary to change a destination MAC 
address like in the case of drawing 1 (C). As a result, 
as compared with the case where the Ethernet switch 
for offering a QoS guarantee and the packet of the 
format which showed drawing 1 (B) and drawing 1 (C) 
the Ethernet communication terminal are used, it can 
constitute easily. 
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[0157] Between the ATM networks used with a public 
network and the like, the physical port, MAC Address, 
and type value of an Ethernet packet, since the 
physical port of an ATM cell, and VPI and VCI are 
matched and stored and the Ethernet packet and the 
ATM cell were changed mutually, a QoS guarantee 
can be offered even if an ATM network and Ethernet 
are intermingled. 

[0158] QoS can be guaranteed, if the protocol can use 
Ethernet even if it is a case where protocols other than 
IP are used, as mentioned above. 

[0159] When an error arises in a pay load by offering a 
QoS guarantee in Ethernet unlike ATM, by FCS, the 
error can be checked immediately, thus high reliability 
can be realized at the place nearer to the physical layer. 
[0160] Although the packet to exchange (switching) is 
variable length in Ethernet, at the maximum, since the 
pay load of 1 500 bytes can be arranged, a high 
throughput can be realized as compared with the case 
of ATM which switches in the ATM cell unit which is 
53 bytes. 

[0161] Next, hardware can also perform a series of 
processings mentioned above, and software can 
perform too. When software performs a series of 
processings, the program which constitutes the 
software is installed in a computer, a general purpose 
computer, and the like which are built into the Ethernet 
communication terminals 1 A - 1C as hardware for 
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exclusive use, and Ethernet switch 2, and the Ethernet / 
ATM bridge 61. 

[0162] Next, the recording medium which is used in 
order to install in a computer the program which 
performs a series of processings mentioned above and 
to change it into the state which can be performed by 
computer with reference to drawing 14 and with which 
the program is recorded is explained. 
[0163] A program is recordable on the hard disk 102 
and the semiconductor memory 1 03 as a recording 
medium which are built in the computer 101 
preliminary, as shown on drawing 14 (A). 
[0164] Or as shown on drawing 14 (B), again a 
program in recording media, such as the floppy disk 

111, CD-ROM (Compact Disc Read Only Memory) 

1 12, the MO (Magneto optical) disk 1 13, DVD(Digital 
Versatile Disc) 1 14, the magnetic disk 115, and the 
semiconductor memory 1 16. It is temporarily or 
permanently storable (record). Such a recording 
medium can be provided as what is called a software 
package. 

[0165] Installing a program in a computer from a 
recording medium that was mentioned above, and also 
as shown on drawing 14 (C), from the download site 
121, by the artificial satellite 122 for digital satellite 
broadcasting, in the computer 101, transmitting to the 
computer 101 on radio or transmitting to the computer 
123 with a cable by the networks 131, such as LAN 
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(Local Area Network) and the Internet, and it is 
installable in the hard disk 102 and the like that is build 
in. 

[0166] Next, drawing 15 shows the example of 
composition of the computer 101 of drawing 14. 
[0167] The computer 101 includes CPU 142, as shown 
on drawing 15. By the bus 141, the input/output 
interface 145 is connected to CPU 142 and CPU 142, if 
instructions are inputted when the input part 147 which 
includes a keyboard, a mouse, and the like is operated 
by the user by the input/output interface 145, according 
to it, the program stored in ROM (Read Only Memory) 
143 corresponding to the semiconductor memory 103 
of drawing 14 (A) is executed. Or a program by which 
CPU 142 is stored in the hard disk 102, a program 
which was transmitted from the satellite 1 22 or the 
network 131, was received in the communications part 
148, and was installed on the hard disk 102 or the 
program which was read from the floppy disk 111 with 
which the drive 149 was equipped, CD-ROM 112, MO 
disk 113, DVD 1 14 or the magnetic disk 115, and was 
installed on the hard disk 102, it loads to RAM 
(Random Access Memory) 144, and performs. And 
CPU 142 outputs the processing result to the indicator 
146 which includes LCD (Liquid Crystal Display) and 
the like by the input/output interface 145 if needed, for 
example. 
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[0168] [Effect of the invention] 
According to the communication system, 
communication method and recording medium of this 
invention, matched the quality of service to a packet, 
and the value of the type field of a packet, the 
management table for managing the quality of service 
to a packet is set up, and control for receiving or 
transmitting a packet by the quality of service matched 
with the value of the type field is performed. Thus, it 
becomes possible to offer a QoS guarantee, without 
changing the composition of a packet, and the like. 

[Brief description of the drawings] 

[Drawing 1 ] is a drawing showing the format of the 
conventional Ethernet packet. 

[Drawing 2] is a block diagram showing the example 
of composition of the 1 embodiment of the information 
and telecommunication network which applied this 
invention. 

[Drawing 3] is a drawing showing the format of the 
Ethernet packet exchanged in the information and 
telecommunication network of drawing 2. 
[Drawing 4] is a block diagram showing the example 
of composition of the Ethernet communication 
terminals 1A - 1C of drawing 2. 

[Drawing 5] is a drawing showing a QoS management 
table. 
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[Drawing 6] is a drawing for explaining the exchange 
of the message by RSVP in the information and 
telecommunication network of drawing 2. 
[Drawing 7] is a drawing for explaining the 
communication procedure between the Ethernet 
communication terminals 1 A, IB performed by 
Ethernet switch 2 of drawing 2. 

[Drawing 8] is a block diagram showing the example 
of functional composition of Ethernet switch 2 of 
drawing 2. 

[Drawing 9] is a block diagram showing the example 
of composition of QoS guarantee device 42j of 
drawing 8. 

[Drawing 10] is a block diagram showing the example 
of composition of other embodiments of the 
information and telecommunication network which 
applied this invention. 

[Drawing 11] is a block diagram showing the example 
of composition of the Ethernet / ATM bridge 61 of 
drawing 10. 

[Drawing 12] is a drawing showing a translation table. 
[Drawing 13] is a block diagram showing other 
examples of functional composition of Ethernet switch 
2 of drawing 2. 

[Drawing 14] is a drawing for explaining the recording 
medium which applied this invention. 
[Drawing 15] is a block diagram showing the example 
of composition of the computer 101 of drawing 14. 
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[Description of numerals] 

1A - 1C An Ethernet communication terminal, 
2, 3 An Ethernet switch, 4 ATM switches, 1 1 CPU, 12 
An operating memory, 13 A QoS management table 
memory, 14 A switching circuit, 151 - 15N An 
input/output port, 2 1 CPU, 22 A memory, 23 PCI bus, 
24 NIC, 25 PCI bus connector, 26 PCI controller, 27 
An Ethernet controller, 27A A scheduler, 28 A 
reception buffer, 29 A transmission buffer, 30 A 
transceiver port, 31 A communication line, 41 Routing 
/ exchange block, 421 - 42N QoS guarantee device, 51 
An identifier eliminator, 52 A flow identification 
device, 531 - 53K A transmission queue, 54 A 
computing unit, 55 MUX, 56 A flow information 
holder, 57 A scheduler, 61 Ethernet / ATM bridge, 62 
ATM communication terminal, 7 1 An Ethernet switch, 
71 A An input/output port, 72 A packet conversion 
process CPU, 73 A memory, 74 An internal bus, 75 An 
ATM switch, 75 A An input/output port, 81 QoS 
management demon, 82 A OS, 82B An Ethernet driver, 
83 An Ethernet packet exchange block, 84 An 
input/output port, 91 QoS control program, 92 OS / 
Ethernet driver, 93 Ethernet controller, 94 An 
input/output port, 101 A computer, 102 A hard disk, 
103 A semiconductor memory, 1 1 1 A floppy disk, 112 
A CD-ROM, 1 13 A MO disk, 1 14 A DVD, 1 15 A 
magnetic disk, 1 16 A semiconductor memory, 121 A 
download site, 122 A satellite, 131 A network, 141 A 
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bus, 142 CPU, 143 ROM, 144 RAM, 145 An 
input/output interface, 146 An indicator, 147 An input 
part, 148 A communications part and 149 A drive 
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Drawing 8 
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